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Its z h # a o ±1B (3) ~ (5) ©^-fftfr fcf3«©<fb-£r<tH±> 



s 

I 



/NH 2 /NCS 

/—xJ CH2)m ^ (CH 2 ) m rcHor 1Nn 6 /\X° H 

(7y ^ r?r r^r H R 



(Ha) W CUc) 



(Ed) 

(S;tt» N =&aa^« tula t mit^) 

5 ffi 1 IS 

5£ (iia) t^^n5ft^ft©7?yis^vft^7>fxxf;v (-fvf* 

*/T±—Y) Hlftb^ £ (lib) T*S$tiSjb^»§SitSiItfe§o 

bttt, (1) T>^-T (NH„ N H 4 O H ) ^fiJxf;i/75> (Et 3 N) 
10 &£©ttS©#:£Tfc = «l'fbjR* (CS 2 ) * fptt * # T # 5> ft * S> ^ * * )V 
% F H±i £ . ^nngtxfjv (C 1 COjEt) „ hiJif;V7 5> ( E t 3 

n) twsm (2) tfHBy*-##/w^ FiiSs «8&«&*£©&«*fiT! 
mmTzfim, o) ^t^x^> (csci,) i^ffi^t^s, (4) ^ 

3- # ;i/ # = ;i/ y -f * if v* - ;i/ £ # ffl $ •& £ 75 a ^ * s ^ & ft -5 c 

( i ) (Dm&, jss ( i . o ~ i . 5 as) jfrTir-mikum c i . o ~ i . 5 

S*) &fc&%B (iia) tiai, b (0!*.fc^ yai^/i/ji-^/K 

^nn*;vA|) 4>t0. 5 B$BB~ 1 0 H^^t^o ^-©m, £ 
n Dj^Ifji^-;i/ ( l . 0 ~ 1 . 5il) Y V xf;i/j ^ > ( 1 . 0 ~ 1 . 5 
S«) £2J0x.s #:7n b >tt^^ (f!lx.S\ J?;n^;i/ji-^;K rh7tFD7 
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on*;vA|) +tf0. 5 B$Rg~ 1 0 mmmWirZo fcfaumt btli 0 °C~ 1 
0 0 'Cfti&S. b < ^ #t 0 °C~M^;W£ bV> 0 

(3) ©^-^rs ^#*7^> (l. o~i. 5Si) ^'fb^-tJ (Ha) cinis 

ffj-e o . 5 mm- i o mmmwirzo ztmumh bta o °c~ i o o °c##? s b 

< N »C 0 °C~^StW f; b^ 0 

(4) f^-Ajv^-;i/y^5^v*-JV (l. 0 ~ l . &mA) ^b^r 
10 m (iia) Cin^ #7"Df>ffiil (#"Jx.«b ^ ai^;i/ai-^;i/ N r h 7 b F n 

7n n*iVAf) 0 . 5 E$P~ 1 0^FIS#t5c MJSSJgi: bTii 0°C~ 
10 0 °C7>*£?1; b < „ "C-^S^Sff; bV^o 

^ (iia) -zm^nzih^mh bra, m = o ©itbts t-U>s 2-^^;v 

15 7* — U ;V7= U >s 2-n-7°n fcVl/T- »J >s 2-^ V 7° D tf ;V T = V > s 

2-n-y^)VT - U >s 2-sec-^^-;i/T- U >s 2-t-7*f ^7- U > n 3-^f;i/7- 
U 3--f V 7D b^T — >J 3--f V 7°tt b°;v-4-p< g^l/T — U >n S-t-T^JVT 

— u 4-^ v >s 4--r v 7n t;i/7- y 2,6-^^ f-;v7= y >n 2,3- 

^^^;VT-U>. 2,4-y^fJl/7-'J>s 3,4-^ ai^;i/T- 0 2,5-$^ 
20 T- U >s 3,4-y^f;V7- U >s 3,5-^^f;V7 - U >s 2,6-V^^)\sT - 0 

2,6-^-^V7ntJV7-'J>. 2-7^ b df^T- U 7, 2-^ h 3^77^ 'J 2--f 
V7n#^J/7- U >n 3-^ h * >> ^ - i; > , 3,5-^ ^ b 3r ^ 7 - U > . 3-n-7~ h 
3^>T- U 7 s 4-n-7* b *>>T- 'J 7, 4-^ b ^->T- ij 7 S 3,4-$^ b ^ 1/ T - 

>J 7, 2-^ ^;v^^-t-)J >s 2-^^;v5=-^-t- U 7 s 2-^ V7nt;Vf ^-7- 

25 y 7, 2-N,N-i>' *7-)VT ^ 7 T — U >s 2-7 x-Jl/7= U 7, 3-7 i r: JV 7 - U 
> N 4-7 3i 7 3^>T— 'J 2-i/^nA^i/;V7-'J >s 2^^DA>fJV7- 
'J 7, 2-^ b D7- 'J >s 2,4-J^- M7-TA 2-7j^D7- D 2-7 D n 
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T-U>, 4-&UU7-V >s 2,3- ^^DDT-'J V 3,4-S^ i'DDJ-'J > n 2- 
^V7D t°;v-4-— h D 7=- V >> 2->f V7D t°;i/-6-— t> D 7 - D 2-fc H n dp 
J/T— 2-N.N-SM f;i/7 5 y *;y^-;i/T- 'J 2-N -7-fef U 

> N 2- (l-x^i/rrn tr;i/) y >s wvrnw 4-^ y 2--f 

5 V7D tr;v-4-t Kn^f-^T — y 2--T V7n if ;i/-4-# n n t— >; 2--Y v 7 
n ^;i/-4-T 3 y r- y 2--f V 7"n t°;i/-5-^ f;v7- y 2--f V7d t°;v-5- 

t F D dp 1/7 ~ y 2-f V7D t°;i/-5-^ DD7-'J >x 4-£ □ XI -3-^ ft/7 — 

y > , 3,4-^ ^ v > y # ^p s > t — y > # ^ if & tl 3 o 

m = l ©01 £ Itli, ^>y;V7 5 2-* & XI* > *> ft/ 7 5. 2-.x^;i/^> 

io y;b7^>, 2-n-7°D tr;i/^>^;i/T 5; > s 2-fv7D tr;v^>^;i/T 3. 2-n- 

3-^ ^^^Vy^75 >s 3-^V7DEJM>^JV7?>s 3--T V 7° D t° ;V-4-^ 

^;v^>^;vt^>^ 3-t-^5=-;v^>^^T ^ >^ Mf;K>y;v7^>^ 4- 
>f v7d if > y 3. 2,6- ^ p< 9-ft/^. > y;>7? > s 2,3-s? * j-fy^ > 

15 jV7?>, 2 ) 4-^^fJV^>^;V7 5> 1 3,4^xfM>y*7 5>> 2,5-i^ ^ 
?JK>^jl/7? 3,4-$^ 3. > N 3,5-i^ ^;M>^;V7? >s 

2,6-i?3L^ft/^>i>ft/7 X >s 2,6- i?-^ V7D \Z /)/ *? ft/ 7 5. >^ 2-p< h df >> ^ 
>y;V7$ > n 2-x. b dp J/ ^ > y )V 7 X > s 2--Y V7D*dr^^>^;V7 3 >s 
3_^i h dp <y^<> ^ 3 3,5-i? ^ h dp i, ^ > 5? ft, 7 X 3-n-:/ h df i> ^ > *J 

20 ;i/T3.^ 4-n-7*b^^^>y^7^>^ 4-Oi b dp > ^ > i? fts 7 S. > . 3,4-^ * h 
df-^y^>i> / )V7'$;> s 2-^ V X\/7 X 2-^- 9~ ft/ <7 ~t ^ > V )V 7 % 

2--Y V7ntVl/7t^>i J ;i'7?>^ 2-N,N-^ yL^-ft'7 % J *<~>V ft/7 % >. 
2-7 x. - ;V ^ > ft/ 7 5. > N 3-y =- JV^O )V 7 X > , 4-7 x. J df ^ > i> ;v 
75> x 2-f>^n^dfSy;i / ^>i?;VT3>s 2-^^ D^Vf JV^>^JV7 5 

25 2-— bn^>y;i/7 5 2,4-i^ - hn^>yjV7? > N 2-7;Wn^>^;v7 5 

> N 2-^7 DD^>yjV7^>s 4-^7 DD^>^;i/75>> 2,3-i? ^Dn^>i?jV7 
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2->f V70 tr;i/-6-— b DAV^Ar 2 7. 2-t F D ^i/t>^;V7 2; 7. 2-N,N 

(Mf;v7n ^>^;vt^ 7, 2-7 v7Dt;w4-^f;K>^;v75 7. 
2-7 V7n tf;W4-t Fn^i/^>^;V7 5 7 N 2--T V7D t°;i/-4-7 n d ^ 7 y ;]/ 
5 7" 5. 7s V7"D^;V-4-7U^>i J ;V7 5>s 2--f v 7n t;v-5-^ f;v^> 
^;i/7 ^ >s 2--T v 7d b°;i/-5-b f v 3^7^7:7 ;i/ 7* ^ 2--f V7n t°;i/-5-7 

nn^7^;)/7*5;7s 4-^DD-3-^;K>^;i/7^> 3,4-.* 5=- 1/ 7 y # * is 

^ 7 v jv t §. yftffif^ti^o 

m = 2©$]£;L-ry:, 7x^?jV7r/^ 2-7 ?jV7x^f-JV75 7 s 2-^5=-;i/ 
10 7i^.f jl/75>^ 2-n-7Dt;V7x^fj^7?>> V 7D 7 x 

7^ 7s 2-n-/f ;i/7x^,f;V7^>, 2-sec-7"f ;V7 x^f ;V7 5 2-t-T"^ 

^7x^f•;l/7 5>^ 3-7 ^ ;v 7 = -t- ^ ;v 7* 5: 7 s 3-7 v 7" n h° ;v 7 ^ ^ ;v 7 

^ 7s 3-^V7DEjV-4-^f^7x^f jl/7?>, 3-t- 7^ ;i/ 7 31 * ^ ;i/ 7* $ 7 s 

4-^f;v7x^f ;V7? > s 4-7 V7nif;i/7x^f ;V7 5 7 s 2,6- P ;i/7x 
15 ^.^/vt* 5: 2,3-y^f;v7 ^ ^-.^^7 5: >^ 2,4-$? ^f;v7x^f ;i/7 5 7 s 

3,4-yoc^-^/7 ai^^-^/T ^ >> 2,5-^^^ ;V7x^f ;i/7 5>s 3,4-^P< ^;i/7 
x^g^VT 5 3,5-i^^^;V7 ^^^)VT $ 7 s 2,6-^ac^;i/7 j^g^l/T 5. 7 N 
2,6-^—f V7D 7x^f ;i/7? >^ 2-7 h 7 =c^.^-)]/T 5. 7 s 2-rc h ^ 

^>7x^.f jV7$ >s 2-^ V7D*^i'7x^5 : -;i/7$ 3- 7 h dp 7 7 31 * ^ 

20 ^7? 7 s 3,5-^7 7 fip^7x^f jl/7^ 7 s 3-n-7 b * 7 7 x^f^7 2 7 N 4-n- 
7h^i/7x^f JV75 7 s 4-ai F+^7i^f jl/J' >x 3,4-^7 7 h *r 5/ 7 cx ^ 
^71/ 7* 5. 7 s 2-7 f-fr^^r 7 31 if ?;V7 5 7 N 2-xf t7x^.f;V75>, 
2-7 V 7D t^l/f^ 7 x#f;V7 5. 7 s 2-N,N-^7 f JV7 5. 7 7 ^^.^^T 5 7. 
2-7x^;i/7x^f;V7 5>^ 3-7x^Jl/7x^^;i/7^>, 4-7x7^^7^ 

25 ^f;^7 5>^ 2->>7DAifi'jV7i|f;i/7^, 2-^7D^>f ;V7x^f 
;i/7 5 7 s 2-- F07x^fjl/7.X 2,4-^- FD7x^fJV7s>, 2-7 A/ ~% 
^7x^f;^7?>'^ 2-7DD7x^f;V7r/^ 4-^DD7i^A7s>^ 
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tJV7^^?-jlT$. 3,4- DD7x^f-A75>, 2-f V 7 n tf ;i< 
-4-— F07 ^^.^^T 5; > N 2--f V 7°D bVl/-6-— h U 7 x^^;i/7$ > s 2-fc F 

2-N-7tf ;V7i^f;V7^>s 2- (1-xf ;i/7nt^) 7x1^1/7^, 2- 
•f V 7D If ;i/-4-^ 5 2--T V 37° D FD^f-i'7x^f 

5 > N 2--f V7D If ;i/-4-^ Dt37x *^;i>t 5; 2--f V7D b°;i/-4-T 5: J 

y ^^)\/-r 5: 2-f V7nf;i/-5-^f;i/7x^f-ji/7?>, wv7Dlf;i/ 

-5-fc cn^^l/T 3; > N 2--f V 7D b°;V-5-^7 D D 7 ^.^.^-JVT 5 4- 

7DD-3-^f;V7x^f^7^ 3,4- ^ ^ b > ¥ ^ * ^ 7 x. * ^ )]/ T X >m& 

m 2 Jim 

5£ (lib) t? m £ tl Z> ttx^% (D-l V7-$-*/T>m^X^))s (-f Vft^>7t-h) 
fc, NH 2 -CH 2 C ( R 6 ) R 7 C H 2 - 0 H £HJS£-fr, 5* (lie) f^^tl^, 

fl3-6-4b * t % -e ft £ o 

D ;i/ a ) cf-eff^uttf-et^o 

£ Itit 0 °C~ 1 0 0 °Cfim$. b < s Wfc 0 •C~3Sfi* s »* b < s 
SJSHSMi: b-Ttts 0. 5 H*W~ 1 OH&HIjWS bv>o 

NH 2 -CH 2 C ( R 6 ) R 7 CH 2 -OHIt fc&W (lib) JCfcfbTl. 0~ 
1 . 5 JtflItrMft/««k 

NH 2 -CH 2 C ( R 6 ) R 7 CH 2 -OHfcbt(i, 3-T $ J 7 n y -;K 3- 
W^f^rn/v-^ 3-t 5. y -l-y fji/7n;v-;K 3-7 5 7 -2- 
^f;V7"n;b-;K 3-7^7-3-^f ;V7"d;V-;v, 3-7U-2,2-yif;k7 
n/b-ji/, i-757^f;i/-i-t KDJri/^^ji/j/^nrn^y, i-7 5 7^? 
;i/-l-b FDJfi/^^i'^DA>^ N l-r 5; j * -l-b F n =sp >> p< ^;]/Sy ^ 

D ^N^iT- > s 1-7- 5. y * 9^1/-l-fc F D 5^ ;V-4-^ it */ £ D 
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w e> ft * o 

W> 3 jc^ee 

5£ (lie) -e^^ns-fb-^U^BBil^^s Si (lid) -c^£ix£4b-&«j&SI36t- * 

5 H33B#8cl: UTfcJ:. (1) i^xf ;i/7^^*;^^i'b - h (DEAD) W 
hij7x-;i/*^7 0 (Ph 3 P) tlits*^ (2) litffilt^^ 

(1) ©llrlt »li:U*7Db % /tt*» (01*. «n ^^^v^-t^k 

10 DD^^>, ^DD^;i/A^) ^SfflW 0. 5BfF^~5B3l!g, (KC-^^-e^f 
*.««fc^o S?xW;j>*MP*f I/— b (DEAD)Stfb'j7x=^*^ 

^ -f > ( P h 3 P ) «u ^;MtWb die) tMU i . o ~ l . 5 

(2) ©s§i§r«u iit^to. 5 i o mrSs mmmmttn^. «tv» 0 

15 |4Xg 

S did) -c**<* ti^-fbi^rtJts R 2 ^#Abs S (n) T?*s&n*'fb-&ftr&gt 
y try y>^) cd^^et. S:X-c (=z)w-r 8 (a*, ziioxiis ; 

25 d n y ^ > N ^ d d *;vAf) o °c~ i o o o c-e, o . 

5 rang — l o mm, fiJ6*ff *.« 

±sb (6) ~ (8) ©^rii^fcaatRo-fc^fctis eiT©ii$c«^tii 
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(III) R 10 = OH 

(5$tK #BB-^{iifjI3 k |B]B» ; R x (±T;i/^;i/^ ; H a 1 ii/NU^'y) 

g§ 5 X® 

5 (Ilia) -?^gtl%fc-&mt& : R 13 NH 2 ( 5£ R 1 3 & buIB £: H3ft|| ) 

^^£;ft^bi§r#f£,«£-g^ 5£ (nib) ^^^n^fb^ti^Ht-sisi:^ 

£o 5£ (Ilia) kbTtts 7^F7^^-F, rc^ 

S; : r 1 3 n h 2 -e^^n§^b^rtJ©^j tint r;i^;i/T ^ > (flrni^ ^ 9- 

3p*> U b^o HJ^S^fi, 2 0 0 °C> ^JC^* b < ti 8 0 ~ 1 8 

15 (nib) TSwSftfcfc^tolittffiXttfcJET^aSMI-S £ £ J; t> Mt§ £ 
H 6 X|g 

5£ (nib) T*^£ft£<fb-&fek5£ (nib 1 ) -e^$fi^^b-^t>*^S©#^ETT?^ 
JS$-&s S; (nic) UTr^ti^ih^m^WM-f £ „ iSJibtit tf 
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0 ~ 2 0 0 °C, £ b < 10 0 "CX&Z, o 

5 i7 ig 

S (nic) x*£ft^b^f5£^S©#£Tgfl31£-^ S (m) xm-zn&ih 
^t§Ht§xgtfe«o Itii, ^JS± h 'J A, ^l7;i/3^^ K 

(#ij^«s v^-7A^ h^ri/Ff ) fimm^nz* %tm>mmiiLxi£, t;v^- 

10 tm £ l^o MJS^teU 0 ~ 2 0 0 °C\ O&lzmg. b < &^M~ 1 0 0 "CTrfe^o 




(|ll-1a) (|II-1b) 011-1) 



I81g 

5£ (Ill-la) :MeOCR 10 = C (COOMe) R 8 XB 

is £n3Yb£rfe£KJS£^ si; (m-ib) xm^ti^^h-^'^^m^^mx^^o iS; : 
MeOCR'° = C (COOMe) R s Xm £ ti % itS'®) t LX ^h^W^ 

o o o c. jfH<m o o °c ~ i 5 o°c-e$^o 

20 i9 

5£ (m-ib) ti^fbilrMiQ^ bx. S; (m-i) n^-fb^trSM® 

2 0 0 °C S iftfc 1 0 0 °C~ 15 0 °CT*?t5 (Dt>m £ bU c ft H§ 8 Ig 

hM 9JLm&MM bT, HP*, Si (m-ib) x^^tL^^b^t;^#il-&-rK^oTfe 
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±b (9) mmoih^mit, WO97/29079 iatt©aet js^s TSijfi t" ^ c t 

^t^o JbfB (10) IB « ©lb WO99/02499 aB*©»J6i£ICf£o TI 
ItSCfctftt^o ±SB (11) HB«©'fb-&tJ«s WO00/40662 Sa«©SS»jSS 
ttotSIt^ tSo _h|B (1 2) ~ (23) (D^TtifrlziEMofc 





A 2 - (2-^V7DkVl'7i-JV) - (T'J^ft) ^ ;fr 

5 , 5-^^^;i/-l, 3 - ^ 7 V > (<rti£-«r I I - 1 ) 0>WM. 

CS 2 (1.3eq) 

NaH(1. 3e q) AllylCI (LSeq) 

> ► 

DMF DMF 

0°C 0.5 h 0°C 1 h J 

r 

1 n-i 
WO01/19807 |B«4©7^^C J; o T ff fl 7c 2 - ( 2 - V 7* D tVV 7x=;V) 

5-J>*^;]/-l, 3 -^T^>(0.26 g), -®IHbj£flt(0.10gX N, 
N-^f^ik7? F(3 mL)Ol^«t x 6 OfokfUlb^ h >J >^ A(0.05 g)& 

*^TT?io^.feo 3 0#rai8#gu t u n F(o.io g )^inxs o°c-e id 

A7DY ^7*77^ 7*77-( — ( n - ^ ^rlT" > / ft R ^ f- ;i/ ) Uflb, 2- 

5 -S^^;]/- 1 , 3 -^T^>(0.26 g N JK^6 9 X)£*ltfi$llltt* bT# 
7c o 
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mMMB 2 - (2-^V7D If JV7 x. -71/) ^ y - 3 - ( 5 - b 'J 7 n 
10 6) ©MSS 



5 WO01/19807 f3tt©77?i< C «t o Xn hUtz. 2 - ( 2 - -f V 7° D t° ;i/ 7 ac — 71/ ) 

5-y^^;v-i, 3 - f 7y>(0.26 g ), 5-h'J7;v*D^f 

;V - 2 - ^ n n If U 3> > (0.24 g), N , N-y^f^*;i/A7? H(3 mL)© MS 

St, 6 o%7K*-fb-7"h >;>>A(o.o5 g )^7K^T-eiP^fco ifit2iii^ts 

7k(80 mL)§iP^., ^Ji^;i/^-^;V(10p mL)t-atB bfeo m^MM^ if^ is t> A 
4 — (n - -\^1f>/S^^3i^;i/) 2 - (2 - V 7" n E jl/ 7 i — jl/ ) 

•i" ?7-3 - (5-h';^;i/^-n^^;v-2-H';^;i/) - 5, 5 - ^ ;v - 

1, 3-f7y>(0.13gs JR* 3 2 btifeo 

15 mfcm c 




N' 



V 



11-106 
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OMe 



BnNH 2 



N O 



Me" ^OEt 

U\q toluene 

1-004-01 



Me' 



MeOCHpCOCI 



OEt Pyridine-Et 2 0 Me' 



Na 



EtOH -toluene 



OH 

MeO^J^^Me 
O^N^Me 



Me 
1-0O4-O2 

Ph 



OEt 



Me 
1-004-03 



A, 



N 
NPh 



10% Pd-C/H 2 
aq. DMF 



Bn 
1-004-04 



O Me 
H 

1-004-06 



K 2 C0 3 /DMF 



MeO^J\.Me 

O^N^Me 
i 

Bn 
1-004-05 



NaOMe /nBu-l 
DMF 



MeO-^-^/Me 

O^N^Me 
nBu 

1-004-07 



Py.HCI 



CT N Me 
nBu 



1-004 



nBu 



NaH/DMF 
1-004-O8 

a) x.?-)l> 3 -^>^;i/T 5. J - 2 -^^;i/<7 D hi-— b (1-004-02)© ^r/jg 
oc^-^/ 2 - * ^Jl>T± f T-fe # — h (l-004-01)(115.34 g) s ^>i)jV7?> 

(85.73 g) N h;i/X>(1.6L)©MS, il^^$4>l 4 S'COittSi^itiK 
5 7j<&fj ofeo ^>^;i/T § >(12.86 g)%mm bs SBKWzfC*4TO&o 6Kf^a N 
SH^S**?^**! 600mL*§4Lfe„ $ ft drtJEE®* 3L^~ )V 3 - ^ > V )]/ 
T X J ~ 2 D h^"— h (l-004-02)(195.66 g)£t#£o 

*H NMR (300 MHz, CDC1 S ): 5 1.28(t, J= 7.2 Hz, 3H), 1.80 (s, 3H), 1.93 (s, 3H), 
4.13 (q, J= 7.2 Hz, 2H), 4.43 (d, J= 6.3 Hz, 2H), 7.20-7.40 (m, 5H), 9.65 (brs, 
10 1H). 

b) 3 - C N > *J ;i/ * h * is T 9 * K ) - 2-^f;^nht- 

h (1-004-03)© 

^■5=-;i/ 3 > ^;i/7 ^ y - 2 - ^ D h j-— h (i-004-02)(97.83 g)£ 

^-•7^1/(2 L)C^b. ^^mM^^^TT-iiff bifeo t? U^>(35.6 mL)§l 
15 |AjS5~6 0 C-e^ h i> 7* -fc ^ ;i/ <7 D 'J K (40.2 mL)£Di-r;i/gil 4 5 
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(1.5L)^ESAl, x-r;H?2@Wilfe„ 7jO#fe(l L) 1 0^ if 

*i«T'atbfeo MV^^^^A-CK^ Mffi^Sb, J^;]/ 3- (JV 
h^r^T-fe^ 5; K)-2-^^;i/^D b^ — b (l-004-03)(111.47 g, 
5 91.3%)§ittfthbtf|feo 

J H NMR (300 MHz, CDC1 3 ): 5 1.21 (t, J= 7.2 Hz, 3H), 1.74 (s, 3H), 1.89 (s, 3H), 
3.44 (s, 3H), 3.97 (d, J= 14.7 Hz, 1H), 3.98 (q, J= 7.2 Hz, 2H), 4.12 (d, J = 14.7 
Hz, 1H), 4.31 (d, c/= 14.4 Hz, 1H), 4.95 (d, J= 14.4 Hz, 1H), 7.20-7.40 (m, 5H). 

c) 1 - ^ > *J )V - 5 , 6-^^f;i/-4-t KDt^^>-3-^ b^ri'-2- 
10 t° >J F > (1-004-04) ©-n^S 

MM^W.'P, h >(1.39 L)2St>"^^ y — ;i/(2.08 mL)0§tFf t^g^- b U 

>>Ajt (7.98 g )^jnixn, i 4 o °c^v&tf -zmWMm bfe 0 sjs?tfc^^7v 
( i - ^ > *J ;v ) - ^ h * ^ x -fe £ $ b-2-^<^;v^D b^-— b (1-004- 

03) (105.93 g)© b ;i/Ji>(340 mL)iI$ 1 B#F^ 2 OK'ITls Jl # 3§ «K * *T o 
15 fee 2^P^^, SJSrM^fe^*^^^ 4Ngi-^t^*>(8G.8mL)§l 0 

5> tlfefjf ffi#J(73.16 g)fc ^ n D A(500mL)£7.k(500mL)£ #P X. o 6 5 T^Jc 

?S_h-e;&D^M b. Mt^frwm. $ ^ n d *;i/A(250mL)ir-ttas bfeo tR 

#fc(250mL)l Sffo&t.M^^^^^A^glbfeoaffigits §1^(54.95 
20 g)^@^^oi^;l/ai^. ^;V(50 mL)^V x. — ^;V(50 mL)-trgt# bs 1 - ^ > S> ;i/ - 
5, 6-^^^;V-4-bb0^ d P^-3-7<b= 3 r^-2-t 0 U b > (1-004- 

04) (53.95 g, 60.0%)£jf t ItH&o 
If»j& : 2 1 2 'Co 

m NMR (300 MHz, CDC1 3 ): 5 2.03 (s, 3H), 2.19 (s, 3H), 3.99 (s, 3H), 5.38 (brs, 
25 2H), 6.41 (brs, 1H), 7.11-7.33 (m, 5H). 

d) 1 -s<>V)\s- 5 , h*^-4-0 - (l-7i = ^- 

. - i b ^ v>" D ;v) - 2 - tr u b* >(i-004-05)©^^ 
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l-^>^;v-5, 6-y^f^-4-bFn^ri/-3-^ h * is - 2 - tf y 
K > (l-004-04)(25.93 g). 5 - D n - 1 - 7 x - A - 1 J7- r f 7 ^ - /]/ 
(21.67 g), * iVIKK* y •> A (27.64 g)fc N cf D M F (300 mL)| M 7L 

tco l«41S^4. Sfif^iiH^ MAEMS7K7K(lL)c|3Cr±A WiS^ 
5 ;V(500 mL)^ 3 IDWttJ Ufeo 2 07.^(500 mL) I, MM^ if ^ ^ >7 A T^M^. 
MJE^^b/feo M(42.4 g)&T^b>(300 mDtejjUUmmis, MHIit, 

-^;i/(300mL)^iPx.fe o ffi ta \stzffim*Mm Is l-^>^;i/-5, 6-i>^ 

^;i/~3-p<bdr->-4-0 - ( 1 - 7xr;i/ - 1 fby^JJl/) - 2 - t° 
ij K >(l-004-05)(29.87 g, 74.0%, ffljjS : 1 7 8°C)£f#fc 0 *t $E & ft iNS & , 
10 * -iOl/TJ 7 A D V h 9=5 7 >f — (150g, CHCl 3 )l!llb N 1-004-05 (4.3g, 10.7%) 

* m It o 

X H NMR (300 MHz, CDC1 S ): 5 2.07 (s, 3H), 2.28 (s, 3H), 3.79 (s, 3H), 5.41 (bra, 
2H), 7.15-7.84 (m, 10H). 

e) 5, 6 - *J * f-)]/ - 3 - * h - 2 - If U F > (1-004-06)© -g-^ 

15 l--^>i>;i/-5, 6-^p<3 : -/V-3-.><b3^>-4-0 - ( 1 - 7 ^ — /I/ - 

1 ^7 ^ ;lJ;^) - 2 - t° U F >(l-004-05)(27.15 g)©D M F (272 mL)S« 

CI 0%;l7^!7AKI(5.43g)©*(27mL) HlS$ft&an;U * ffiil75( 5 

kg / cm 2 injET)*fJo fco -Z 1 0 %71 5 5? "7 A (2. 72 g)&$iin bfeo 4 

20 7k(160mL)^in^. 8 5*C*»±Tfiin»bfeo »*Tf?5fe^«(^ 
8.77 g) Mffi^*bfeo St(11.55 g)t7t h >(110 mD^Jfli, ^UM 
WW:, M&'B^%]JMJZLls 1-004-06 (8.23g, 79.8%, Mjft : 215-21 9 °C)&?# 

fe 0 *t&$£flg^ is^e-Biftjiici^ 1-004-06 (0.31 g> 3.0%)*#fe o 

X H NMR (300 MHz, CDC1 3 ): 5 2.07 (s, 3H), 2.28 (s, 3H), 3.79 (s, 3H), 5.41 (brs, 
25 2H), 7.15-7.84 (m, 10H). 

f) l-7^;i/-5, 6 - *>* 3 h *ri/~ 2 - y F Xl-004-07) 
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5 , 6 -V 3 V^cis- 2-U'J F >(l-004-06)(306 mg)MXf 7kM 

-ft* V t> A(157 mg)C n - "7*^ y — 71/(13 mL)^iP^.fe 0 ^ ®^ C SSt . 
1 -3- F 7$ >(0.44mL)SiDX. 8 5 & # Tf ft *&St I* b fe o 2 4KTO^ 

5 ^ 1 IUfrVK 117^4- 5"fr AT'lSiH^ M£E^5febfco gi*i(330mg)& 

U 7A^DV^77^ — (D — 7t — * 7 A B N F > - T-fe b > 

(3:l))tilb, l-^^;i/-5, 6-^^;v-3-^F^>-2-tf>;F> 

(l-004-07)(124 mg, 29.6%)£?#/co 

X H NMR (300 MHz, CDC1 8 ): 6 0.96 (t, J= 7.2 Hz, 3H), 1.36-1.48 (m, 2H), 1.60- 
10 1.70 (m, 2H), 2.09 (s, 3H), 2.26 (s, 3H), 3.78 (s, 3H), 4.08 (t, J= 7.8 Hz, 2H), 
6.44 (s, 1H). 

g) i - 73- ;v - 5 , 6-^^f;v-3-tb*n + j/-2-if u K> (1-004-08) 

1 - ^ ;V - 5 , 6-^^^;V-3-^b^r^-2-lfUF> (l-004-07)(124 
15 mg)Ctf U t? — <7 D U F (293 mg)&in*.s ^lUM^E^ 2 0 0 °C $ffc * T« in 

71/ - 5 , |*O^S'-2-KiJ F > (1-004-08)(94 mg, 81%) 

20 Wu& : 1 1 2 - 1 1 6 "C 

: H NMR (300 MHz, CDC1 3 ): 6 0.98 (t, J= 7.2 hz, 3H), 1.37-1.50 (m, 2H), 1.61- 
1.72 (m, 2H), 2.08 (s, 3H), 2.26 (s, 3H), 4.10 (t, J= 7.8 Hz, 2H), 6.66 (brs, 2H). 

h) 3- (^>V't^*7-;V-2-^;^^^) - 1 - 5 , 6 - S> * 

l #- tr u y >- 2 - * >(i-oo4)©^-^ 

25 1-015 h mW. fcfro 7c (66. 7%)o 

: 106-108 °C 
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ONa 




nBu 
1-013 



a) 2-^5 i ;i/-3-**y^^7 v -;i' Y V t? AJg(i-013-01)©-£-£& 
28%^hU^A^h^> F-^^y-;V'M(138mL)Cgi^Sit, ai — ^ 

;i/(920 mb) £ in ;i #K b 7e o 7K#rSi#Ts 2-^^y>(5i,2 g)txf;v*;M 
5 — b (57.2 g)©tg^rtJ^ s ftS4~6 t Ci:t4 5^flTlfeo 3 0«| N 

— ;V tb'J r> A^(l-013-01)(60.66 g, 70%)&f#fc o 
J H NMR (300 MHz, CDC1 3 ): 6 1.62 (s, 3H), 2.13 (s, 3H), 8.99 (s, 1H). 

b) 3-i/77-5, 6 - 2 - t? U F > (1-013-02)© 

10 2-^^;V-3-^dpV^^^--;i/ ± Y U £ AJg(l-013-01)(34.73 g)fc* 
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(546 mL), 2 - i/T J T-fe* A b* (23.91 gX Wi^~C 1 . 7 6f;V t^U^-^ 
A7-b # — h (119.4 mL)&AniU 1 2 7 T»«#J1« U o 2 1 KFI^ 

£J6«K:|*S6 5°Cf»i(42.7mL)§/J>Lfoiife(l 5 &) a 1*1^2 4 °C & 

%&~cmw*®ti?, mm b£f§n& 7j<abT3-^7y-5 ) 6-5>* 

5 ^- ;i/ - 2 - t° U ]* > (l-013-02)(27.76 g, 65.9%)* f# fee 
jBuft : 258-263 °C 

*H NMR (300 MHz, DMSO): 6 1.98 (s, 3H), 2.23 (s, 3H), 7.95 (s, 1H), 12.45 (brs, 
1H). 

c) 5, 6 - V * ?•)]/- 2 - tf U K Xl-013-03)©-^-^ 

10 3-^7^-5, 6-y^^;V-2-h°U F > (1-013-02)(12.0 g)©7K(293 mL) 

©iHt, *JHK(293 mL)*in^.. 1 3 5°CiittI#ISlfeo 3Bt^ 
HJffc*££*NJl b. iffKtf:o it(24.75 g)C ^ n D * ;V A (300 mL) J: ^ ^ 7 

-;i/(i5 mDSin^s 6 5°C7k^±T*iPSbs ^fe*^n 

n^;VA(200 mL)^ ^ ^ 7 — ;i/(10 mL)fPliEj!!libfco * & & fc> * n fcfcJBE 
15 gSUfeo ^S(13.26g)K^^y-;V(150mLX 'J ^7 A(10 g)t ADA, 3 

>(l-013-03)(9.41g, 94.3%)* W ° 
: 202-207 °C 

20 m NMR (300 MHz, CDC1 3 ): 5 2.05 (s, 3H), 2.31 (s, 3H), 6.38 (d, J= 9.0 Hz, 1H), 
7.26 (d, J= 9.0 Hz, 1H), 13.17 (brs, 1H). 

d) 5, 6 - *J * - 3 - — b D - 2 - tf 0 H > (1-013-04)©-^^ 

5, 6 - S?^ 2 - If U H > (1-013-03X3.695 g)fc*^Ts MS&iE(38mL) 

^m^xmmhtc. *^»J*T. 7 0 %igg(3.53mL)S^S3~5°Ct 5 0^1! 

25 ^iSTbfco 2 mmnw&, sj******^ b-r-oin^xnfco «fm b^^ii* 

3Ifcb,7j<#fc bT5,6-^^f;V-3--fD-2-t°'J H > (1-013-04) (3.102 
g, 61.5%, Mlfe^ : 2 5 1 - 2 5 7 (^$¥))*f#7c 0 £fz, 7km* ? n D*;VAt 5 
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It 271 mg (5.4%)£#}feo 

'H-NMR (300MHz, DMSO): 8 2.06 (s, 3H), 2.29 (s, 3H), 8.35 (s, 1H), 12.79 (brs, 
1H). 

5 e) 2-^nn-5, 6 - 5? * ^JV - 3 - — b n b 0 V >(l-0l3-05)©-£r£& 

5 , Jl'-3--fD-2-lf'J b > (1-013-04)(841 mg)Si;£«ft 

»(i.26 g)lllH*s l 4 0"C8i$&*TJ;bn*ft*#b;fco 3 5#^, SJtS«« 
?.k^^ tax bfeo ^ o n at 2 mffttii bs ?jc^ i mttx mmm^ 

10 ii©2-^nn-5 , 6 - V * ^fr - 3 -- b U b »J S> > (l-013-05)(842mg, 
90.2%) S^f Tco 

m NMR (300 MHz, CDC1 3 ): 5 2.38 (s, 3H), 2.58 (s, 3H), 8.01 (s, 1H). 

f) 5, 6 - =f-fr- 2 - * b - 3 b D b V >J > (1-013-06)© -£r£g 

2 8 %i~ b V t> b b(l.ll mL)©^ # 7 -;i/(5.5 mL)iISli^S 
15 SStlif Ifeo KMi:2-^nn-5, 6 - i? * 7- A - 3 - - b n b 0 

V >(l-013-05) (837 mg)©^ i> J — ;i/(6.6 mL)Sit 5 l> 5 0°C}fi?S 

^ n © 5 , 6-^^^;v-2-^ h+j/-3-=bntijy> (1-013- 

20 06)(675 mg, 82.6%)£f#fco 
»US : 7 1 - 7 3 °C 

*H NMR (300 MHz, CDC1 3 ): 6 2.28 (s, 3H), 2.48 (s, 3H), 4.08 (s, 3H), 8.07 (s, 
1H). 

g) 6 2 b^>bU ^ > (1-013-07)©-^^; 

25 5 , 6 - i/*^ f jV - 2 - pi b ^ ^> - 3 - - h D b° U > (l-013-06)(2.56 g)§ r 

b 7 t F n 7 7 >(41 mL)«$P b 5 Pt> Aj^*(450mg)©^ 9 J — ;i/(41 

65 



WO 03/070277 



PCT/JP03/01725 



m&mmcD 3 -7 ^ j - 5 , e-^^^^-z-^h^^^v v xi-013-07) 

(2.096 g, 97.9%):£f#fco 
tt£ : 5 6 - 5 8 °C 

X H NMR (300 MHz, CDC1 3 ): 6 2.12 (s, 3H), 2.30 (s, 3H), 2.48-3.49 (brs, 2H), 
5 3.95 (s, 3H), 6.70 (s, 1H). 

h ) 5, 6-^^^;v-3 - [ [ x. h * ( 9- # * )V ft - ;i/ ) ] # ] - 2 - * 

h ^F-s/t: y y > (1-013-08)®^-^ 

3-^^7-5, 6-y^5=-;V-2-^b^^>t°'J i?> (1-013-07)(1.787 g)& 
7j<(3 mL)J;Il^(3 mL)t^fP^, *-7%b>W^ S^bfco MJSrtC 
10 I«8V-^(4.81 g)©*(27.1 mL)i*§rtI-4~-5'CTf 4 5*-C*T«s 2 

0 bfco — #s x^;V^rl7-> h f-yWL* U »> A(12.64g)©7kJ§M(17.3mL) 

IS^3 5^T-*ifeo 4 0»iDiam Si6«&*^bfco fnn*jVAt 

h ^7 7 -f — <300g, h ;Vx>-Air^>(2:3))tiS b. 5, 6 - V * 9 )V - 3 - 
[[aib^i/(^^-^;v^-;V)]^^-]-2-^h^^b o y 5> > (1-013-08) (6.281 

g, 36%)&Sfr6?ft#£: bT^feo 

J H NMR (300 MHz, CDC1 S ): 6 1.33 h 1.45 (t, «/= 7.2 Hz, total 3H), 2.18 £ 2.21 
20 (s, total 3H), 2.39 £ 2.44 (s, total 3H), 3.94 £ 3.98 (s, total 3H), 4.60 £ 4.70 (q, 
J= 7.2 Hz, total 2H), 7.43 £ 7.47 (s, total 1H). 

1 ) ( 5 , 6 - P * 9 ;i/ - 2 - * h * is t? y i? > - 3 - W ) 3> * ^ 7 -i Y (1- 
013-09)© 

5, 6-iM^;i/-3 - [ [x. b^>> (^^*;v^x;i/) ] ^-^] - 2- ^<h 

25 3^>t? y V >(l-013-08)(6.275 g)£ x£ y — ;i/(200 mL)Cii l^ SJStM^4U 

Ifitlfllfeo SJ6*fc 1 N7jc$Hb± > 'J A (67 mL)^- B$ in *. A *U 1 

5B3fflJJI#bfco IfftBtJ&^IRb. *«sbT«fHJ«(548mg)*#fco Zffi 
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(100 mL) & ftp ;l , ^^tJ^5*b. Mff U T Iff £B '-$7(2.00 g)& 

|# & tlfrffi tB^ 2.00 g £: 543 mg S^* ^ )V X )V # dp V -i F(20 ml) 

5 ^ip^fco ?H»*£&x Mf^4u 8 5 °cmm*-etia$foM¥¥^fco imm&. Si 

Jfe*lca»aJ^Ts 2k(100mL)*in^Atls 3 0#RB*#fll#Lfco «ftH«J** 

31 b r N (5, e-y^?^-2-^h*j'i; | jy>-3-'f^)y^^7'f h 

(1-013-09X2.23 g, 54. 4%) £ ft btf fee 

*H NMR (300 MHz, CDC1 3 ): 6 2.16 (s, 3H), 2.36 (s, 3H), 3.96 (s, 3H), 7.53 (s, 
10 1H). 

j) (5, 6 - V * 2 - t° U F > ~ 3 ;V)i? ^iV7 -f K (1-013-10)0-^ 

(5, h*^K'Ji'>-3->fJHy^JV7'f F (1-013- 

09)(2.225 g)Ct" U 2> = £ n V K(7.69 g)^iP^.s g3K^,3fe>*>x 1 6 0°C$S$& 
15 tip-ZMffoffiW bfeo 4 0Ms ,MM£tfiSPl^ 7-k(100mL)£ftP;i. S^T'Jift 

bfeo 5Kb, tR^lt ( 5 , 6 -i^ ?-;]/- 2 -if y h* >- 3 -^;v)^^;v7 
H (1-018-10X1.786 g, 85.l%)%m&B%.£ Uffe. £ fc, 7j<I^^nn*;v 

L, Sg(81 mg)^x^;-jl/tau, £ 6 afl9«K41 mg, 2.0%)&Jt^»* £ 
20 LtHfeo 

»H NMR (300 MHz, CDC1 3 ): 6 1.95 (s, 3H), 2.13 (s, 3H), 7.42 (s, 1H), 11.89 (brs, 
1H). 

k ) ( l - - 5 , 6 - ^ * 9 s - ;v - 2 - b° y h* > - 3 - ;v ) y * ;v 7 -f K 

(1-013-11)© J$ 

25 ( 5 , 6-y^^;V-2-^'J HV- 3--f ;V)^^^7>f H (1-013-10) (31 

mg )©DMF(l mDIliE, 1 -3 - Y 7 # >(78 mg):$3 «fc tf&K* 'J «> A (42 

mg)^ip^.s mmm>m*s 3 ummumm.tz 0 ^.mm^mm^^^^m^., 7k 

67 



WO 03/070277 



PCT/JP03/01725 



&m&, iff§4lT 1 - ^^^ft:(l-013-ll)^^tf|aM#K39 mg, 92.9%)&f# 

tz (nmr £ D l 20%) 0 

1) 1 -7^;V - 5, ;V-3-^;i/*7h-2-tiJ FX1-013-12) 

5 <z>-£r££ 

(l-y^;v-5, 6-y^ffl/-2-KiJ K > - 3 - x ;i/ 7 -f K 

(1-013-11)(123 mg)^7-fe h >(8 mL)Klib, igIffT^ 

7 >(0.16 mL)**D^ fco $&(=7l:(4 mL)S^ bf ojDi, 2 Ef# tji # ^ N 
-B&^S)!ft8 bfeo KJSM&ig-fb^ ^ U >^-#W b. 7j< £ All £ £ 0 ±l-fb^^l/> 
10 ^2HIWmb. *$g1HK Mv^>>>> Mffi^*bfeo g§?S(277 
mg)£^m?¥Jf ^ n V b ^ 7 — (h;V^>-THr t- >(39:1))X"M^ b. ^H'ffi 
© 1 - 7 ?•)]/- B,6-y^ffl/-3-^^A7h-2-KiJ K Xl-013-12) (11 
mg, 8.9%) fee 

J H NMR (300 MHz, GDC1 3 ): 5 0.93 (t, J = 7.2 Hz, 3H), 1.32-1.45 (m, 2H), 
15 1.62-1.72 (m, 2H), 2.11 (s, 3H), 2.32 (s, 3H), 4.20 (t, J= 7.8 Hz, 2H), 7.68 (b, 
1H). 

m) 1 5 , 6 -V*?-fy- 3 - >XJr*-y- V" — /I/- 2 

- 2 - If V H > (1-013)©-^- ^ 

^©^JSfiJ 1-015 £ IWtm^s 6 - ^)V- 3 

20 7b-2-^'J F>(llmg)fr^ ISHtt® 1-013 (4.5 mg, 26. 5%)&f# 7c o 

HO y^ CI 2 /cHCl ^ H °yi NaOMe H °Y^I 

1-014-01 1-014-02 1-014-03 

Py-HC! ^ H °T^1 NaH/ nBul ^ "V^ 

H n-Bu 

1-014-04 

1-014 

a) 2-^DD-3-tFn^>>-6 tf ij 5? > (1-014-02)©-^ 
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5 - t h'D^J/ - 2 -^f ;Hf'J 2> >(1-014-01)(27.01 g)£««g6<200 mL)§ 
An&T^Pb, 6 8 - 7 4 °CteXM^-ffX &7firR8$ifcfeo SJ&S$S&— #fifeH&. 

5 t° >J 5? >(l-0l4-02)(23.96 g, 67.3%)&&fco 

b) 2-^h*J/-3-kFn^>-6 -^;i/t°y V y (1-014-03)©-^-^ 

^JRSa^ff C 2-^nn-3-tFDJri/-6-^J^ l J^ > (1-014-02) 
(22.91 g)*iV 2 8 h U ^A^ h 5/ F - ^ ^ y — ;]/ Sift (120 mL)&Aa;t. 

1 5 0°CT5 3 HHSJSBbfeo HJSMt-7j<7j<a00mL)&ijn^> ffi&s 
10 Lfc. ll^ l JA^;^D?f^77^(^BD*;i/A)-5Hb, 2-^h 
^>>-3-tb*ndp>>-6-^ fAf U S> >(l-014-03) (10.44 g, 48.1%)* & o 

1 NMR (300MHz, CDC1 3 ):5 2.35 (s,3H), 3.97 (s,3H), 6.60 (d, J = 7.8Hz, 1H), 
6.98 (d, J= 7.8Hz, 1H). 
15 c) 2, 3 - i^h HDir^ - 6 )J^>(1-O14-O4)0M 

2 - ^ b^r^-3-tFn^i/-6-^f;H^; y >(1-014-03)(10.43 g) iZ 
t y y >tt«*(43.3 g)*iP^, li^ST 1 6 0 °CT* 1 S6K170 , C 

t2 0 SJSJfcfczkCBO mL)*jii, 5 ^ y — ;u/f^»^^-;v* 

iac»K^^;V"e»iB*«l •) M bfeo ffltBM&MiS^H bt\ Ifi6©2, 3 - 
20 3>t FD^^>- 6 -p<^;i/b 0 y >(l-014-04)&^, tits z ttz < &(DKm 

d) 1 3 - r/^/l/- 6 2 -t! y F > (1-014-05)© 

f&M© 2 , 3-i>tFnJri/-6-^f;i/t'J ^ > (1-014-04)(16.04 g)&$6fll 
DMF(70mL)C»*U 6 0 h D ^ A (10.25 g)£ 4>:§-f o ftl X „ M 

25 JRTSS-C 3 0 bfeo >(29.1 mL)- D M F (30 mL) 

J; b fc**** 2 O^tiTs MT' 3 Kf^a#bfeo IgSJ^'fbTV^-^ A 
*$8?£*;!jniU »axf^(l60mL)f3ittttlbfeo £ EtKJIS^ n n zfwvA 
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;^nv^77^(n -'s -l^i^^;v)T?!!iS^ b. 1 -zf^-Af- 3 - 

0-^*^;V- 6 2 - t° U F >(1-014)(8.915 g)*$IH*fcfti: btf#fe(2 

x^©ii#JK* 50.l%) o 

5 'H-NMR (300MHz, CDC1 3 ): 6 0.96 (t, J= 7.5 Hz, 6H), 1.43 (m,4H), 1.67 (m,2H), 
1.82 (m,2H), 2.31 (s,3H), 3.88 (t, J= 6.6 Hz, 2H), 4.01 (t, J= 7.8 Hz, 2H), 5.87 
(d, J = 7.8 Hz, lH),6.52(d, J= 7.8 Hz, 1H). 



iMMF 

n-BuNH 2r JL MeOCH~C(CQ 2 Me ) a ^fiCD J£^2^f£!^°000' 
toluene [J diglyme ° V_ Bu THF ° 1^ 

1-015-01 1-015-02 1-015-03 

°HC\^\/-\ i) m-CPBA / NaH 2 P0 4 HO^^^^^ 

DMSO, ' OOCOa XO — — - A^O 

Et 3 N / CH 2 Cl 2 O N v n) NaOH aq. / EtOH ° I J J 

A-Bu n-Bu 
1-015-04 1-015-05 



Q3- OCK^ 

NaH/DMF CT^IsT^ 



I „ 
n-Bu 

10 1-015 

a) N-n-^^V-N-S^ D's#i'>;f>75 > (1-015-01)© 

i/^n^^ij-;>(10.36 mL, 0.1 mol)t, (9.88 mL, 0.1 

moi) J: b ;i/ 3i >(i5 mL) & in s tHi?- — :t* 4 A * x ti 7 s — > x # 

15 HMMiSb, lStiflElg(64 0 C,2mmHg)tt, N - n - )V - N - *s t? 
n^3^> U r>7^ > (1-015-01) (12.8 g, 84%) & ft* £i « $7 Sf Ltf feo 
J H NMR (300 MHz, CDC1 3 ): 5 0.93 (t, J"= 7.5 Hz, 3H), 1.35 (sextet, J= 7.5 Hz, 
2H), 1.58 (quint, J= 7.5 Hz, 2H), 1.61-1.70 (m, 4H), 1.71-1.77 (m, 2H), 2.30 (t, 
J= 6.0 Hz, 2H), 2.34 (t, J- 6.0 Hz, 2H), 3.30 (t, J = 7.5 Hz, 2H). 

20 b) 1 2 -#dfV- 1 , 2, 5, 6, 7, 8 - ^*cV t K n V * ^ 
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U >- 3 ^-;vji^^;i/(i-oi5-02)cD^rgSi 

N-n-^^;i/-N-^^D^.^r^U^>T5 > (1-015-01)(12.8 g, 83.6 
mmol)^^^7^ A(75mL)tiSl, 1 2 0"CfcJPlftbfeo SJt6*Cp< b ^ S-' ^ 
^ 1/ > v D * ^;V(14 g, 80.4 mmol)®y^7^ A^f^(75 mL)§ 1 B#WA» 

MJGESfSb, SliS&S/ 'J yb^l/^o v h^^7 w — (b;Vx>/S8x^;i/)T!i 
MbTs l-^f^-2-*^rV-l, 2, 5, 6, 7, + K n-<V 

* j u >- 3 -*;v4?>^p< ^-;v^^.^;v(i-oi5-02)(i5 g, 7i%)&$t6$fitK«&5t 
J: b-r#feo 

10 : H NMR (300 MHz, CDC1 3 ): 6 0.97 (t, J= 7.5 Hz, 3H), 1.43 (sextet, J = 7.5 Hz, 
2H), 1.63-1.78 (m, 4H), 1.87 (quint, J = 6.0 Hz, 2H), 2.57 (t, </ = 6.0 Hz, 2H), 
2.73 (t, J= 6.0 Hz, 2H), 3.90 (s, 3H), 4.02 (t, J= 7.8 Hz, 2H), 7.92 (s, 1H). 
c) l-^f;i/-3-tf n^i/^f;V-5, 6, 7, 8-rb7tFD-lfl 
- 'J >- 2 - 7j- > (1-015-03)©-^-^ 

15 l-7*f;i/-2-t^V-l, 2, 5, 6, 7, 

>- 3 ^;Vx.^ ^;V(1-015-02)(130 mg, 0.5 mmol)£T H F (12 

mL)^mm L.CeCl 3 -7H 2 0 (372.6 mg, 1 mmol) t ?kmfc * >> « U ^ £ A (21.8 mg, 
lmmol)*AP^s ggt 2 O^ii^bfeo SiSf K 1 N^t(20 mL)4iDX> g£® 
^f?-;i/(40 mL)trtttt}^. ISW A^7j<(30 mL)ta§, V ^ * ^ ^ A T! $g 

20 lb ^EE3I*ii b&o £§^£ % $-£±18 2:13 b^T-.KJ& Bit 

Slrofeo H&tifclg$i"J A^^^nvh^??^- ( b ;i/x. >/lt^^^ 
;V)T!*itM bt. i-7*?;v-3-tFnJri/^^;v-5 ; 6, 7, 8-^b^t 
Fn-l H-*J > - 2 - 7f Xl-015-03) (80 mg, 68%)£«£u4ttfeil £: It 

25 X H NMR (300 MHz, CDC1 3 ): 5 0.98 (t, J= 7.5 Hz, 3H), 1.43 (sextet, J = 7.5 Hz, 
2H), 1.65 (quint, J= 7.5 Hz, 2H), 1.71 (quint, J= 6.0 Hz, 2H), 1.85 (quint, J = 
6.0 Hz, 2H), 2.52 (t, J= 6.0 Hz, 2H), 2.68 (t, J= 6.0 Hz, 2H), 4.00 (t, J= 7.8 Hz, 
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2H), 4.53 (a, 2H), 7.02 (s, 1H). 

d) 1 - ff-fr- 2 -#'^y - 1 , 2, 5, 6, 7, 8-A^ttb*D3py ij> 
- 3 )V#T fr^t K (1-015-04)© fig 

DMS 0(0.54 mL, 7.64 mmol)&*feWb * ^ V > (27 mL)CgiUs -7 8°CC}^ 
5 b 7c o Z. © ?M K # df- if y ;i/ ^ m U F (0.4 mL, 4.58 mmol)§ fefftl - 7V 

-3-tb*Ddr5/^^-;i/-5, 6, 7, 8 -f b 7 t Fp - 1 iJ-^y'J >- 2 

(l-015-03)(0.9 g, 3.82 mmol)CD^-fb^ ^ V > $8*6(20 mL)4 Jg&iST bfco 
h iJxf-JV7^ >(1.33mL,9.55mmol)SJ)Di^ - 7 8 °C "C 5 b 7c # 

CSSA#fiLfe 0 ^U^Z 5>t 2 0^S#b7cms EJ**t 1 Ni«(50 mL) 
10 BWL^^^(200 mL)T!»fcH^ fSfP l*ib.kJ!t 7^ h ] ) t> A 7joM(50 mL). 

|gfo^^7K(50 mL)-e^#s |ffi7Ka^v^^^e7A-efg!^L. MHiMbTCo 2£ 
g4^'JA^;^D?F^77-f- (Wl^x>/Slxf^l£Lt, l-:7* 
^;V-2-t^rV-l, 2, 5, 6, 7, 8 - t F n ^7 )J > - 3 

Ml-015-04)(0.5 S, 56%)^mM'^^W^Wt bT#7co 
15 J H NMR (300 MHz, CDC1 3 ): 6 0.99 (t, J= 7.5 Hz, 3H), 1.46 (sextet, J- 7.5 Hz, 
2H), 1.68 (quint, J= 7.5 Hz, 2H), 1.74 (quint, J= 6.0 Hz, 2H), 1.88 (quint, J = 
6.0 Hz, 2H), 2.59 (t, J= 6.0 Hz, 2H), 2.76 (t, J= 6.0 Hz, 2H), 4.05 (t, J= 7.8 Hz, 
2H), 7.76 (s, 1H), 10.34 (s, 1H). 

e) 1 - - 3 - b 1* D ^ i/ - 5 , 6, 7, 8 -f b 7 t F n - 1 Jf-dp7 
20 y > - 2 - ^ >(l-015-05)©-^r^ 

l-7*f;V-2-t^V-l, 2, 5, 6, 7, 8 -'N^tt FD+7 >J >- 
3 - 73 7V ^T^V 7 s t K (1-015-04)(160 mg, 0.69 mmol)S^ft^ ^ V >(10 mL) C 
jgibs NaH 2 P0 4 • H 2 0 (190 mg, 1.38 mmol) h * -9 2 U D jig BS^(237 mg, 
1.38 mmol)^*^.. 3 0 bfco SJSHC 5 Y V •> A2K 

25 ^M(20 mL)^7J0^. iV(50 mL)tatiits S&ffi j^^7K* 7^ h U £ A zk$S 

(20 mL). |gfP^m7j<(20 mL)t*ais M?J<5I^ V ^ * i/ t> A b N Mffi 

tibfeo J -;i/(5 mL)tii bs 2 M7j<IMby- b y ^7 A7.RMM(0.35 
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mL, 0.7 Inmol)fiDi^ iSt 3 O^jftfbfco HWtO. 2 Ifi||(7 mL)| 

/mm^T-W^MM bt^ 1 -7*?;i/-3-t 6, 7, 

5 7 k F D - 1 J >; > - 2 -5T > (1-015-05) (82 mg, 54%)£ ^*l€si^ H b 

X H NMR (300 MHz, CDC1 8 ): 6 0.97 (t, J"= 7.5 Hz, 3H), 1.42 (sextet, J= 7.5 Hz, 
2H), 1.60-1.74 (m, 4H), 1.83 (quint, J= 6.0 Hz, 2H), 2.50 (t, J= 6.0 Hz, 2H), 
2.62 (t, J= 6.0 Hz, 2H), 4.02 (t, J= 7.8 Hz, 2H), 6.57 (s, 1H). 

10 f) 3 - (^>^t*ify*^l/-2-'f;i/t + i')-l-7"fJl/-5 > 6, 7, 8 
-r h5h H- dr-yi;>-2-^- >(l-015)CD^r^ 

1 - -7=5- 71/ - 3 - t K D 5/ - 5 , 6, 7, 8-f F5tFD-l y >; 

> - 2 > (1-015-05)(10 mg, 0.045 mmol)^DMF(lmL)Cg| I, 6 0 %7k 
mik-T Y V t> A (2.7 mg, 0.068 mmol) £ #n ;t s Igl! 5 frm. b < MW bfco MJtB 

15 St2-^DD'<>yt*ty-;V (7.7 (xL, 0.068 mmol)§ AO X. s 2 0 

lN«(3mL)^iO^;o M^^7l/(8 mL)-eWltfk Ig|n^m7jc(4 mL) 

v^77^ - (h iv^-y/BM^^^y-emmLx, 3- (^>^t^irv*-;v 

-2-^;V*^r^)-l - - 5 , 6, 7, 8-fh7tKD-lif-^7-'J 

20 > - 2 - 3" > (1-015) (12 mg, 79%)«ftfi©5|5 h Itff feo 

X H NMR (300 MHz, CDC1 3 ): 5 0.94 (t, J"= 7.5 Hz, 3H), 1.40 (sextet, J= 7.5 Hz, 
2H), 1.66 (quint, J= 7.5 Hz, 2H), 1.74 (quint, J= 6.0 Hz, 2H), 1.87 (quint, J = 
6.0 Hz, 2H), 2.58 (t, J- 6.0 Hz, 2H), 2.69 (t, J= 6.0 Hz, 2H), 4.02 (t, J= 7.8 Hz, 
2H), 7.16-7.26 (m, 2H), 7.24 (s, 1H), 7.40 (dd, J= 6.9 Hz, 2.4 Hz, 1H), 7.48 (dd, 
25 J= 6.9 Hz, 2.4 Hz, 1H). 
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Br 



a) 1- (2 -7*Df7 ;U) - 3- ^b^>-2-t°D p > (1-017-01)© 

2-034-02 h mUfc btM Lfe(44%) 0 
5 *H NMR (300 MHz, CDC1 3 ): 6 3.22 (t, J= 7.3 Hz, 2H), 3.83 (s, 3H), 4.21 (t, J = 
7.6 Hz, 2H), 5.96 (t, J= 7.3 Hz, 1H), 6.60 (m, 2H), 7.07-7.22 (m, 3H), 7.55 (d, J 
= 7.6 Hz, 1H). 

b) 1- (2 - y'u^y - 3 - F n - 2 - fc° o F > (1-017-02) 
w 1-004-08 h mUte b-r-^r^; Ufc(ioo%)o 

*H NMR (300 MHz, CDC1 3 ): 6 3.23 (t, J= 7.3 Hz, 2H), 4.23 (t, J= 7.3 Hz, 2H), 
6.02 (t, J= 7.0 Hz, 1H), 6.57 (dd, J= 7.0, 1.2 Hz, 1H), 6.78 (dd, J= 7.3, 1.8 Hz, 
1H), 7.08-7.14 (m, 2H), 7.18-7.23 (m, 1H), 7.56 (dd, J= 7.0, 1.2 Hz, 1H). 

c) 3- (^ > y^^-y- V — 2 - 4 -1- (2-7"D^7i^f 
15 ;i/,) - 2 - fc° U b* > (1-017) ©£-/$ 

1-015 h mWfc bt^ Ufe(70%) o 

^J£#!1H 



WO 03/070277 



PCT/JP03/01725 



D 



'^^W- 1 Et 4 NGI / DMF 
1-017-01 ^ r 




Pd(dba) 3 -CHC! 3 
PPh 3< K 2 CD 3 




Py.HCI 



HO. 



O' 




1-018-01 




*- o' 

NaH/DMF 1 j )18 



a) 3-^h+i/-6,.7-ytHDtn- [2, 1, a] •fV^;'J>-4- 
X >(l-018-01)©^rfig 

1- (2-^D^^^^.5=-;i/) - 3- ^b^^>-2-lfUF >(1-017-01)(100 
5 mg) ©DMF(4.0mL)Sit s SI"? Pd(dba) • CHC1 3 (30 mg) N Et 4 NCl (54 mg) s 
%LVmm* U •> A(67mg)^inx.feo 1 2 0 °C 3 l$|!B*# bfelfes itl^WS Us 

10 mm ? D?h^77^-(h ;i/X.y/T-fe h > = l/l)t"Mbt, 3 - ^ h ^> - 
6, 7-ytFnKi; P [2, 1, a] V *r J U > - 4 - ;t > (l-017-02)(50.6 
mg, 69%)*i^tlStbt||feo 

: H NMR (300 MHz, CDC1 3 ): 6 2.97 (t, J= 6.4 Hz, 2H), 3.88 (s, 3H), 4.34 (t, J = 

6.3 Hz, 2H), 6.64 (d, J= 7.9 Hz, 1H), 6.74 (d, J= 7.9 Hz, 1H), 7.23-7.34 (m, 3H), 
15 7.64-7.67 (m, 1H). 

b ) 3 - t F D dp >> - 6 , [2, 1 , a ] -f V * y D > - 4 

- (1-018-02) 

1-004-08 i; LT-ar^ bfc(98%)o 

X H NMR (300 MHz, CDC1 3 ): 6 3.00 (t, =7= 6.6 Hz, 2H), 4.35 (t, J- 6.6 Hz, 2H), 
20 6.71 (d, J= 7.8 Hz, 1H), 6.93 (d, J= 7.8 Hz, 1H), 7.24-7.34 (m, 3H), 7.64-7.68 

(m, 1H). 

d) 3 - (^>^^"^tM/-;i/- 2 ->f ^tf^iO - 6 , 7 - y h f n E U 1* C 2 , 
1, a] -f U >- 4 -#>(l-018)©-&$ 
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1-004 tmffifcVX b tc (47%)< 



Me °YY Me Wesson, reagent ™ ^J^" 0 ^fX^ 

<An^M. ' toluene Me S^N A Me 

nBu nBu nBu 

1-004-07 2-004-01 2-004-02 



Me 



NaH/DMF S N Me 

nBu 
2-004 

5 a ) i - y -5, 6 - y * - 3 - ^ b >> - 2 - ^ * t° y f > (2-004-01) 

1 - 7*f;V-5, 6-^^^;V-3-^ h dp is - 2 - tf U K> (1-004-07) (222 

mg)Sffn^v>l?ll(502 mg)t: h;i/x>(8 mL)$iniISb, mm^m^, M 

10 iff§*bfco BS(0.80 ^Sn-M-^vABtM^T^'JA^il/A^A 

if D V b 7 ^ — b >(4:l))£fiHV l-7*f;V-5, 6-^ 

3 - ^ b^>-2 -^^-tf U H>(2-004-01) (177 mg, 74.1%) £t#7co 
fflU& : 1 1 1 - 1 1 2°C 

m NMR (300 MHz, CDC1 3 ): 5 1.00 (t, J = 7.2 Hz, 3H), 1.43-1.55 (m, 2H), 
15 1.70-1.95 (brs, 2H), 2.22 (s, 3H), 2.46 (s, 3H), 3.89 (s, 3H), 4.90 (brs, 2H), 6.54 
(s, 1H). 

b ) 1 - 7 9- ;i/ - 5 , l*D*J/-2-f'*triJ K >(2- 

004-02)© 

1-013-10 h uhti^ 2-004-01 (170 mg)^ 1 - 7?-)V- 5 , 

20 6 3 -b F D^->- 2 -^^"If U F> (2-004-02) (118 mg, 74.2%) 

: 8 1 - 8 8 °C 
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10 



X H NMR (300 MHz, CDC1 S ): 5 1.02 (t, J = 7.2 Hz, 3H), 1.45-1.57 (m, 2H), 
1.70-1.90 (m, 2H), 2.21 (s, 3H), 2.45 (s, 3H), 4.72 (brs, 2H), 6.87 (s, 1H), 8.44 
(brs, 1H). 

c) 1 - 79->\s- 5 , 6 - *J * ?-)V- 3 - o - (^vXtf^-tf-v? — 2 

-2-^^-t°U F>(2-004)©^r^ 

1-004 kBHiicff o u J; ^ 2-004-02 (ii8mg)^e> l -X^v- 5 , 

(2-004) (84mg, 45.9%) § o 
: 1 8 5 - 1 8 7 °C 



mm J 

ho.^ i 2 /ki , H °Y^| ^ H ° 

N^Me Na 2C0 3 |-^N Me |-^N-T^CH3 

1-014-01 2-014-01 CH 3 |" 

2-014-02 



HO 

PhNHCSNHPh 



NaH/DMF S^N l\ 



Et 3 N/CH 3 CN S N Me NaH/DMF N Me 

Me Me 
2 -° 14 - 03 2-014 

a) 2-3-F-3-kFnJfJ/-6-^f;^'J ^ > (2-014-01)© -£rJ$ 

5 - t H D dp ^ - 2 - p< t° U 3> >(1 : 014-01)(36.11 g)fcj^^V — & (68.0 
15 g)*5 J:t>-7jC(810mL)*inx.. ^^T* Sl^JP L o 3 « (117 g)£ «k If 3 -fb * 

U >> A(117g)©7j<(810mL)}g« 3 5^tlTlfc. «f ffl L It ft © IS H £ 

3®n bt 2-3 — - 6- ^5^ ;Vt'J 5> > (2-014- 

01)(34.1 g, 43.9%)& : f#7co 

Sl^ : 1 8 7 - 1 9 0 "C 
20 'H-NMR (300MHz, CDC1 3 +CD 3 0D): 5 2.45 (s,3H), 6.45 (d, J= 6.9 Hz, 1H), 7.02 

(dd, c/= 6.6, 1.5 Hz, 1H) 

b ) 3-tFn^^>-2-3-F-l ) 6 - i? * 5^ )V \* V i> - t? A 3 — 5? F 
(2-014-02)©-£rJ$ 
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iS =7 X SK © K 2 - 3 — b - 3 - t F n ^ - 6 - * ^ IV \f V 5> > (835 mg) 
*5£t>*3 — F^^ >(3 mL)4An> 13 0 4 Ml 1 8 0 °Ct 1 t&ffl]X\ 

t&bfeo MJ5S**«aS«SHbT N 3 - t bn^>- 2 -3- F- 1 , 6 
JH/\Z V — & A 3 — y F(2-014-02)(1.42 g)*?#£o 
5 c) 1, 6 -*?*<?)V- 3 - t fn^pi/- 2 -^^-Vf U F > (2-014-03)© ^rj?S 

3 - t K D 3p - 2 - 3 — p - 1 , 6 -i^^f-Mf U y-«7A 3 — *J F (2- 
014-02)(852 mg^iff h V ^^)VT % >(457 mg)©T"fe h — b V ^(10mL)St 

1, 3-i>7x^^f ^Ii(517mg)$*^.2©F^iPiI?ll/feo tltv 
SSffi&S' U tt^f^tf D V h ^5 7 -f — (n -A^rt>/ffiif;i/)tii b T n 
10 1. 6 - 3 - t F D iris - 2 tf U F >(2-014-03)(279 mg)4H 

X H NMR (300 MHz, CDG1 S ): 5 2.47 (s, 3H), 4.12 (s, 3H), 6.53 (d, J=8.lHz, 1H), 
6.95 (d, J= 8.1Hz, 1H), 8.35 (brs, 1H). 

d) 3- (^> — 2 -J ;V#3^>) -1, 6-';>^-lH- 

15 t° V 2 -5 L ^->(2-014)©-^fig 

ls 6 _y^^;i / -3-t KD^i/-2-ftt!)J K > (2-014-03)(157 mg)* 
DMF(3mL)C|^bs 6 0 % *^-fb^ b V t> A (52 mg)* in X . 11^7^* 
j$ bfco SJfi*K: 2 - ^ D D^>V^ J rt i ;-;V(184 mg)* D M F (0.5 mL)^^fe 

^Atis ig-e 2 i&mMW bfco issue-tor i'^-rzJcjS?^ J;vw^^^;v £ 

20 -cast) ^Ebtttu u aa***aibfeo ist^> u n v b v^? a 

lit, ^y/n;V";v/^nn*;vAi!)ffgBlSfTV\ 3- (^>v°^-=¥ 
2 ->f ;V;t^>) -1, 6 1 H- \f U 2 -^#> 

(2-0l4)(182 mg, 66.8%)*t#£ 0 
: 245-247 °C 

25 
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n_BUOV T^ LawessorVs reagent " BU °^T^jl BBr 3 /CH a CI 2 t H °Y^|| 

n-Bu n " Bu n-Bu 

1-014 2026 2 -° 18 



co- cxy° 



NaH/DMF N Me 

2 - 014 A-BU 

a ) 1 - -7"9-)]y- 3 - 7?- A/ - * - * & l\t - 2 - F > (2-026)© 1=rs£ 

1 - 3 - ^^;V- 2 - b° ij h* >(1-014)(8.91 g)&$£#i V )V s. > (200 

mL)Hi^b, D — V >i£|g(19.41 g)%Mz., MMMUT 3 . 5B$^in^iSSb 
5 fe Q HJMCp< ^ y -;i/(80 mL)§in^, iSt 1 . 5m?<SM&&s JStfoWL^m 

S! bT^ m&(D 1 - - 3 - 7^)V - 6 - ^ 9 )V - 2 - b U F > (2- 

026)(12.97 g)&f#, ItM-T ^» ^ i:* < ^©RJS^fflUfeo 

! H-NMR (300MHz, CDC1 3 ): 6 0.94 (t, J= 7.5Hz, 3H), 0.99 (t, J= 7.5Hz, 3H), 
10 1.46 (m, 4H), 1.87 (m, 4H), 2.50 (s, 3H), 3.98 (t, J= 6.9Hz, 2H), 4.75 (brs, 2H), 
6.40 (d, J= 7.8Hz, 1H), 7.80 (d, J= 7.8Hz, 1H). 

b ) 1 - 3-tFO + J/-6 f-fr- H > (2-018)© -^r^ 

1 3-7*f jV-6-^f;V-2-f^t'J F >(2-026)(12.97 g)£ 

^^ifi-fb^ ^ b b(200 mL)i:g^ b 1 mmol/ml ©H^-fb ft t? Jfi/Jfi-fb * 9- b > 
15 S«(5.6mL)S«»o< Ifit5liil#lfeo &*7J<(150 mL) 

ta^Xtbs ITV^-TCT p H 8 - 9 h b^ D D T?ttttJ N fgfn^i&Tk 

fctftfs 5 ^-(150 g)%3sm hfz * ^ A &m bfeo ^ n n 7t^;i/A fcT^ffl b N 

1 - -3-tFnar>>-6-^;V-2-f*bJ F> (2-018)(5.439 g, 

20 'H-NMR (300MHz, CDC1 S ): 5 1.02 (t, J"= 7.8 Hz), 1.50 (m, 2H), 1.85 (m, 2H), 
2.51 (s, 3H), 4.66 (brs, 2H), 6.49 (d, J= 7.8 Hz, 1H), 6.91 (d, J = 7.8 Hz, 1H), 
8.44(brs, 1H). 

c) l-r/^;i/-3- ;v- 2 --f ;i/^^-->) - 6 - ^ ^ ;v - 
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2- <?-*\ZV F > (2-014)© 

1 - 7*9 )l< - 3 - h KD^^> - 6 - ^f JV- F > (2-018)(113 

mg)&t&m~D M F (1.1 mL)Ci* L s CI CD * £ 6 0 %7jcHHb:7- h V <i? A(36 mg)§ 

5 2B3P*§4 O^P^ilffbfeo SMTsMt7jC7j<(20 mL)tin^. N fftxf ;V(30 mL)l! 2 

tzftmmm? n v h^-^ 7 ^ x-fii/i Dssibt i - 

3- (^>Xt^^v*-JV-2-^;^Jpi') - 6 2 -^^-tfi; I* > 
(2-014)(117 mg)£fffco 

10 filuS : 125-127. 5 °C 



MeO 
O 

2-034-01 



nBul/NaH ^ V^j] Lawesson's reagent Me °N^|| 
DMF *~ S^N^ to|uene " 
H nBu nBu 



2-034-02 ^-NMe 2 2-034-03 



Me 




HO un i 1 > Mel I CH 2°l2 

Py.HCI Me 2 N^NMe 2> y|1 2) pph s/ Et0H t 

S^N EtOH S*^N 3) NaOH / MeOH s^N 

nBu nBu nBu 

2-034-04 2-034-05 2-034-06 

NaH/DMF „ „ o „ S ^ 

2-034 nBu 

a) 1 - 79- fr- 3 - * h dps/ - 2 - b° <J K > (2-034-02)© 
15 3-^b^Pi>-2 ( 1 if) -tf U K >(2-034-01)(5.0 g)CD DMF (40 ml) ?§iC , 

SIT?6 0%**ftthU!>A(2.2 g) SiOife. 2 0M#t, 1-3— 
*>(15.5 g)*in*., * 6 K 4 O^^H^bfeo *&in*^ Si*S4l]fe, i 

iJ7AyDVf 7*77 -f - (b ;V^>/T-fe b > =4/1)7? 3Rt »t It, 1 - 7^)1- 
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3-^h3^-2-t°DF y (2-034-02) (6.7 g, 93%)& fatKfeS i: bT:f#fco 
m NMR (300 MHz, CDC1 3 ): 5 0.93 (t, J = 7.2 Hz, 2H), 1.30-1.42 (m, 2H), 
1.68-1.78 (m, 2H), 3.81 (s, 3H), 3.97 (t, J= 7.2 Hz, 2H), 6.09 (t, J= 7.2 Hz, 1H), 
6.59 (dd, J= 7.2, 1.5 Hz, 1H), 6.88 (dd, J= 7.2, 1.5 Hz, 1H). 
5 b) 1 - ~73-)\s- 3 - * h ^> b U *J > - 2 -^;t > (2-034-03)© 

1 - - 3 - ^ b 3^ - 2 - b U H >(2-034-02)(6.4 g)© b )V ai > (150 

mL)«cn-v>Mi (i6.8 g) %mx, m^mm^rzo 3mmnw^. mux 

* *? J — ;i/(100mL)^in^^ £ 5> K 3 0 frMW bfeo iffiTfSl^SSfs * 

^iKft^ji^;i/§inx*Mjl*^Mi 7.kJi&l^i^?-;vT* 3 MtB b£ 0 ^-fc 

/T -fe b > =4/1) Tf ISM h * is ¥ V i> > ~ 2 - ^tf > 

(2-034-03) (5.6 g, 80%)£:$t£#> jf b bT^fco 

X H NMR (300 MHz, CDC1 3 ): 5 0.98 (t, J = 7.3 Hz, 3H), 1.36-1.48 (m, 2H), 
15 1.84-1.94 (m, 2H), 3.92 (s, 3H), 4.62 (t, J= 7.6 Hz, 2H), 6.61 (dd, J = 7.9, 6.2 
Hz, 1H), 6.69 (dd, J= 7.9, 1.2 Hz, 1H), 7.38 (dd, J= 6.2, 1.2 Hz, 1H). 
c ) 1 - 3 - b K D *i/Y. V P>- 2 >(2-034-04)©-^r^ 

1 - - 3 - ^ h^3/try^>-2 -5 s -* >(2-034-03)(1.4 g)fc If U i? > 

JMi?iS(3.6 g)^in^7cc i 9 o -ex 4 o ^swt, Tksu^Bt^ ^ ;v * in ^ m 

- 3 - b K D If U y > - 2 (2-034-04)(1.02 g, 78%)&$ft# 

Mb LTfffeo 

X H NMR (300 MHz, CDC1 3 ): 6 0.99 (t, J= 7.3 Hz, 3H), 1.43 (m, 2H), 1.91 (m, 
25 2H), 4.53 (t, J= 7.6 Hz, 2H), 6.66 (dd, J= 7.6, 6.7 Hz, 1H), 6.97 (dd, J= 7.6, 1.2 
Hz, 1H), 7.34 (dd, J= 6.7, 1.2 Hz, 1H), 8.61 (brs, 1H). 

d) 1 - •? 9- )\y ~ 3 - b Y n dp S/ - 4 - (N, N - 5> p< ^ ;i/ T $ -/ ^ ^ )V ) t: U 2> 
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> - 2 > (2-034-05)© 1^ 

1 - - 3-kb*n^>>t:ijy>-2 -^-^->(2-034-04)(1.0 g)© 10% 

* J * *? >(1.70 g)^iP^.feo 7 5 s Ct" 2 4H§iffl!R#8L ^BET-e^^s u 
5 1 - -73- )\/- 3-tKB*J'-4 - (N, N - f;V7 ^ ^ ^ ^;)/)t° 'J > - 
2 -^^>(2-034-05)(1.3 g, 95%)& £: Ltifeo 

*H NMR (300 MHz, CDC1 3 ): 5 0.99 (t, J = 7.3 Hz, 3H), 1.39-1.47 (m, 2H) ; 
1.86-1.93 (m, 2H), 2.29 (s, 6H), 3.48 (s, 2H), 4.51 (t, J= 7.3 Hz, 2H), 6.87 (d, J 
= 6.7 Hz, 1H), 7.32 (d, J= 6.7 Hz, 1H). 
10 e) l-7>;V-3-tFO^i'-4-^f^t° l jy>-2-^^> (2-034-06) 
©1^ 

l - r/^i/ - 3 - b t*ndri/-4 - (N, N-^^^-;i/T^y^^;i/)t°u^> 

- 2 -5^^- > (2-034-05)(1.0 g)©±g-fbp<^ 1^>(20 mL))§itiigt3- F^^ 
>(2.lg)^in^fco lBfP^8i#^b SfiETT-W^iSUfeo SSCx^;-;i/ 
15 (20 mL), ^J;tfb U 7x-;i/*7 7-f >(1.6 g)§j)Pifco 7 5 °C "t? 2 0 ft§ [!§ Jl 

#^ MJET^^^^^S bfeo attfc;* -;i/(io mLX RVlN7kWHbi- 

h U -> A7KiM(8 mL)^iDx. N 6 0 °Ct- 2 BtP^ii^ bfeo MJ±T Tf & b. 

f# £> tifcll^^fe;^ * ^ A f; nv b ^ 5 ? 4 — (h;i/Ji>/T-feb >=4/i)^)W 

lb l-7f;i/-3-kFD*J/-4-^f;H^ijy>-2-f*> (2-034- 
20 06)(0.57 g, 70%) Ltifeo 

J H NMR (300 MHz, CDC1 3 ): 5 0.98 (t, J = 7.3 Hz, 3H), 1.36-1.48 (m, 2H), 
1.84-1.94 (m, 2H), 2.25 (s, 3H), 4.50 (t, J= 7.6 Hz, 2H), 6.55 (d, J= 6.7 Hz, 1H), 
7.25 (d, J= 6.7 Hz, 1H), 8.67 (s, 1H). 

f) 3 - (^> V#*W — JV- 2 - >f ;v # 3r ) - 1 - 4 - 

25 U i^>- 2 -^tf > (2-034)© 

l-^^-;i/-3-tFn3p>>-4-^5 : -;i/tl°';^>-2-^^> (2-034-06) 
(50 mg)© D M F (1.0 mL)ilC, SfiT? 6 0 %7Km<\j^ h V t> A (15 mg)&iDX. 
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10 



fzo 2 0 frmmWm., 2 - >7 D D-^y V ^-dp^y — ;i/(85 nig) £ ftD X ^ 5 °C 

7K^£Ep^^;i/£*n;t*mM£#lit bfc^iu 7j<B^»^^^;i/-e 3 Elttaj b 

;v^>/T-b h >=4/l)tlSt§i: t J; D 3 - ( ^< > v";t 1?- V — 7V - 2 — 
;V^-^Pi/) - 1 - 4 -^^;VtTU S> > - 2 - >(2-034)(73 mg, 92%) 



KlSiB^JM 

|| Me 2 N NMe 2 ^ T jj lwle 2 2) pph3 / EtoH >^ >p 

O^NT BOH ° JJ 3) NaOH/MeOH O^N"^ 

H H H 

2-034-01 2-035-01 2-035-02 

Uwe SSS on' S r e age n r e °yY Me nBul/NaH Me O^^- Me ^ H Q^m, 

toluene " S ? ~ DMF S^N J 

nBu nBu nBu 



2-035-03 2-035-04 2-035-05 

Me 



NaH/DMF o M= S^N 

2-035 | 

nBu 

a) 5 - ( N , N-i?^f;V7?;^f;i') - 3- ^h^r^-2 ( 1 if) -t°U 
F >(2-035-01)<Z>£-JEtfe 

15 3 h - 2 ( 1 H) - tr U 1* >(2-034-01)(6.0 g)<D 1 0 %<g7k^& J — 

;V(150mL)^«C SfitN, N , N' , N ' -r b 7 ^ 7 $ ^ ^ ^ >(54 

mL)&iniu in^M^bfeo 4 8H#f«£N§k iffTtfi^gSb ft&nfc 
ffi£j®4&£ # ^A^nvb^^^^r — (^DD*;vA/^y — ;v/7k=6/4/i) 

fglb 5 — (N, N - V* 3-ft~T % J -3-* 2 ( 1 .H") 

20 -VfU F >(2-035-01)(4.5 g, 63%)& btjjfe, 

X H NMR (300 MHz, CDC1 3 ): 8 2.21 (s, 6H), 3.17 (s, 2H), 3.87 (s, 3H), 6.86 (d, J" 
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= 1.8 Hz, 1H), 6.90 (d, J= 1.8 Hz, 1H). 

b) 3 - * h *ris - 5 - * 2 (1H) - tf U F > (2-035-02)© itr^ 

2-034-06 h mMfc bt^ bfe(71%) 0 
*H NMR (300 MHz, CDC1 3 ): 6 2.11 (d, J= 1.2 Hz, 3H), 3.84 (s, 3H), 6.62 (d, J" = 
5 2.1 Hz, 1H), 6.80 (dd, </= 2.1, 1.2 Hz, 1H). 

c ) 1 - -f^-)V- 3 - ^ h^^-5-^5 : -;i/-2-^U F > (2-035-03)© 

2-034-02 fcH»Kl btM bfc(63%) 0 
X H NMR (300 MHz, CDC1 8 ): 6 0.94 (t, J = 7.3 Hz, 3H), 1.29-1.42 (m, 2H), 
1.66-1.76 (m, 2H), 2.08 (d, J= 1.2 Hz, 3H), 3.80 (s, 3H), 3.92 (t, J= 7.3 Hz, 2H), 
10 6.45 (d, J - 1.2 Hz, 1H), 6.65 (dd, J= 2.1, 1.2 Hz, 1H). 

d ) 1 - 73- )V- 3 - ^ - ^^Mf'J^>-2 -^3" > (2-035-04)© 

2-034-03 h mWite IT^ri b£(100%) o 
m NMR (300 MHz, CDC1 3 ): 5 0.97 (t, J" = 7.4 Hz, 3H), 1.35-1.48 (m, 2H), 
15 1.83-1.93 (m, 2H), 2.21 (s, 3H), 3.91 (s, 3H), 4.59 (t, J = 7.7 Hz, 2H), 6.55 (s, 
1H), 7.21 (s, 1H). 

e ) 1 - - 3 - t h* P *is- 5 - * 5^1/ t° 0 - 2 - ^ 3T > (2-035-05) 

©-n-^S 

2-034-04 i: mnfc b t £-JEft b tz. (76%) » 
20 ! H-NMR (CDC1 3 , 300 MHz): 6 0.99 (t, J = 7.3 Hz, 3H), 1.37-1.50 (m, 2H), 
1.85-1,95 (m, 2H), 2.19 (d, J= 0.9 Hz, 3H), 4.49 (t, J= 7.6 Hz, 2H), 6.86 (d, J = 
1.2 Hz, 1H), 7.16 (dd, J= 1.9, 0.9 Hz, 1H), 8.55 (s, 1H). 

f) 3 - (^> v> , ^-= 5 Pi^y , -;v- 2 ;i/3-^>) - l 5 -^^l/tr 
y y > - 2 - g 1 -^- > (2-035)©^^ 

25 1 - 7*f ;V - 3 - t F D i/ - 5 - ^ f ;Vb" U > - 2 - f t > (2-035-05) 

(3OOmg)0DMF(6.OmL)Mt, 6 0 h U «> A (79 mg)S in £ 

fco 2 0^P^*i# ; ^ 2 - ^ D D^>y ^-^-f-y — ;i/(432mg)**n^s $ & 
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fee -^fe-&fe^^jl^7jC. li«^^7KTjli^^^s M7j<a^V^^^t7 

5 ;i/x Is/T*. Y >=4/l)tlf bs 3- (^>^^^r-y-V— ;V- 2 --f ;i/^-^r>>) 
- 1 5 ^;i/tr U - 2 -^rt >(2-035)(372 mg, 78%)&H#s|§ 



10 mmm-N 



ONa 



H 



NC ^C0 2 Ef 
3-003-01 

KOH 



EtNH 2 




NC 



Me 



NC CONHEt 
3-003-02 



<^NH/AcOH/DMF O N Me 
^ _ Et 3-003-03 



H0 2 C 



Me 



PyBop / iPr 2 NEt 



EtOH-H 2 0 



Cr^N Me BnNH 2 /DMF 
Et 

3-003-04 



Me 



I 

3-003 Et 



a) N-oi^-;V ^77 T-k^ ^ F (3-003-02) 

OL^-^iy t J T^zZ — b (3-003-01)(11.31g)£^fi^j$Ts 7 0 K > 

*jg«(15.5mL)S«TLfco £ © rtfi**4 4°Ct±^bfc©t\ Tk^ti^ b 
15 1 5 fl-RB&g 1 3 2 - 3 7 'Ctlfo&o ?®$*9 H#H«i#&. -l&Mifeff b 
feo SJ*«&«iEB*b^ ft & ft;fc4S£*giH±3£ii(11.93 g)C^-^;i/(20 mL) 
hn-^*t>(10 mL)§fti, 51bt, N - ^ ;i/ ^777^^5 F(3- 
003-02)(9.05g, 80.7%)% ^TV >^-fe*§H k btf&o 
B&j£ : 5 4 - 5 9 °C 

20 J H NMR (300 MHz, CDC1 3 ): 6 1.20 (t, J= 7.2 Hz, 3H), 3.31-3.40 (m, 4H), 6.22 
(brs, 1H). 

b) l-x.^/l/-3-J/7V-5, 6 -V*<f-ft- 2 - try F > (3-003-03)©^- 
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2 -X 3 V ± — )V t H'J i7Ai(3.l8 g)J:N-if ;v f> y 

JT^VX F(3-003-02)(2.243 g) § D M F (20 mL)fc5i«b, ffiljfT, WW. 
(1.49ml), m^X b^s V V >(0.40mL)>&iP^ N 1 3 5 °C }fi m *P Hj#M#?L £ ft o 

»i7^^i/«7A^i^ »EBibfe, f f>tife81ttSS(4.0 7g)£n- 

-\^-y-xi5 mL)u 3 mmm 1 - 3 -^t; - 5 , 

2 — tT U F >(3-003-03)(3.38 g, 96%)£*§£i^Il bTf#fco 

J H NMR (300 MHz, CDC1 3 ): 6 1.33 (t, J= 7.2 Hz, 3H), 2.13 (s, 3H), 2.43 (s, 3H), 
10 4.19 (q, J= 7.2 Hz, 2H), 7.59 (s, 1H). 

c) 1 -ol^-JV- 3 -ij )Vi$5rl/ - 5 , 6 - i> p< 3 s - )V - 2 - b U K > (3-003-04) 

1 3-^7^-5, 6 - ^ ^ 2 - b 0 F >(3-003-03)(3.37 g) 

£ 8 0 y -;i/(65 mL)C§i *&<fti * l> A (7.96 g)£ jjQ x. N SJSm^E 

is i o 2 "ca&^^-ea^aasff o tc 0 2 4 mm@ts 5tmm%mj±mm\s, & 

(50mL)^I^^m^;i/(50mL)^iin^, *#»#^ Jg^^Mbfco *Jifc*# 
Ts *UM(13 mL)J}0iAn, tlflillfelSI*51!{L, ^Tfc^^^UT. 1 - 
x. 3 - df->> - 5 , 6 - V * ?•)]/- 2 - b U K >(3-003-04)(2.734 g, 

73.3%)£3t±-fe|£H Uff;, 
20 : 164-165 °C 

'B. NMR (300 MHz, CDC1 3 ): 6 1.38 (t, J= 7.2 Hz, 3H), 2.20 (s, 3H), 2.49 (s, 3H), 
4.28 (q, </ = 7.2 Hz, 2H), 8.28 (s, 1H), 14.73 (brs, 1H). 

d ) 1 - x.?- )]/ - 2 - X V - 5 , 6 -y^f-;i/ - 1, 2 - S> b F □ b U ^ > - 

3 - # ;]/ 5f? > ^ ^ > ^ ;i/ t 5. K (3-003) 

25 1 - if. ;i/ - 3 - * ;i/ 7}? ^ j, - 5 } 6-^^^;V-2-b';H> (3-003-04) 

(195 mg)& D MF (3 mL)fc§ib s ^ > J? ;v ? X > (0.17 mL), ^^V7DK;i/ 
5. >(0.35 mL) s JfcV*"C<W h V T S J — )V- 1 - -f )V - b U * (tDi? 
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ijy) ^X*^^ A ^*f"V-7 7 7 — KPyBOP, 624 mg) £ An X. . 

-eis^bfeo 1 E§p*m. HJ&?Ml^^^7i^#K b. ^^7j<^M-t* 2 ni^fe^ b, 

M^xmm7kmw.'? 2 b, s^tr^ 1 mn^s mm^?*^^ A-n-fg^^b 

M>M* bfco 3M(0.40 g)£^> U V A?D7f^77^ — (30'g, X n 

D^'jy>-3-*;V^>i s<>i>)V7^ P (3-003)© 11(259 mg, 91.1%)* 
Ws ffi'fb^ ^ 1/ >/n --s^itVT^S^ b^ ^6£+4£H(207mg, 72.9%)*»fe 0 
MljSl : 1 1 7 °C 

10 |*gJS#!l O 




a) 2-tHDt'>-3f>8 3=^1/ ^^t 1 ;!/ (3-067-02)© -^-J® 



2-tFP ^^> — >^(3-067-01)(50 g)©* * J — 7l/(500 mL)iiC N g 
fi"iJii^(15 mL), h;i/Ji>(100 mL)*in^-feo 5 s -f — > X # — £ 

is *^Dft»s 2 8 mrsmnns urn* u * A7K^?t*snx.4>w u *i*es b 

^ 7jcjg* ^ n n A-e 3 mfiStB b. MikWiM-? ? * AT«bfe 0 

. §iffiTtS4bt, 2 - t FD^^-n^>@t^^-7V^X'7 i ;V(3-067-02)(46 g, 

84%) % &&mfat vxmtzo 
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X H NMR (300 MHz, CDC1 3 ): a 3.92 (s, 3H), 6.45 (dd, J= 7.3, 6.4 Hz, 1H), 7.78 
(dd, J= 6.4, 2.4 Hz, 1H), 8.29 (dd, J= 7.3, 2.4 Hz, 1H). 

b) 2-tpD^i/-5-3-b'-3f >| P< 31 (3-067-03)© 

2 - t FDdr^>- r3^>It ^ =f )V m X ^ )V (3-067-02)(20 g)0^-fb^ 5^ lx > 
5 (500 mL) N - 3— is > 5 F(NIS, 38 g)&#Px.. #P^?i 

^bfeo 1 6mmmWVfzm, ^M^U ^^M:n5P;H200mL)&;!jP;U 
$ K 2 KF^iP^MS Ufeo ^$S©@#:&«mU 2-b KD^>>- 5 -3- K 

— n^>lt * ^;v^x^;v(3-067-03)(30 g, 8i%>* &&wfoh vxmr^o 

X H NMR (300 MHz, CDC1 3 ): 5 3.97 (s, 3H), 8.33 (brs, 1H), 8.43 (d, J= 2.4 Hz, 
10 1H). 

c) 1 - T 3 )V - 5 - 3 — F - 2 - X 3=- V - 1 , 2 - y t F n t 'J > - 3 - A 

^ ;i/ (3-067-04)©-^^ 

2- 034-02 himWite bt^ Ufe(89%)o 

X H NMR (300 MHz, CDC1 3 ): 5 0.96 (t, J" = 7.4 Hz, 3H), 1.31-1.44 (m, 2H), 
15 1.69-1.79 (m, 2H), 3.90 (s, 3H), 3.94 (t, J= 1.4 Hz, 2H), 7.71 (d, J= 2.8 Hz, 1H), 
8.24 (d, J= 2.8 Hz, 1H). 

c) 1 - 73 ;V - 5 - 3 — F - 2 - # dp V 1 , 2-^tFDb"'jy>-3-A;V 
# >^(3-067-05)©-^r^; 

3- 003-04 fc l^fllfc bt^^bfe(89%)o 

20 X H NMR (300 MHz, CDC1 3 ): 5 0.99 (t, = 7.4 Hz, 3H), 1.35-1.47 (m, 2H), 
1.74-1.84 (m, 2H), 4.05 (t, J= 7.5 Hz, 2H), 7.83 (d, J= 2.7 Hz, 1H), 8.63 (d, J = 
2.7 Hz, 1H), 14.13 (s, 1H). 

d) 1 - 73 )V - 5 - 3 — F - 2 - # * V - 1 , 2-i/*t Fnb'J^>-3-* 
;i/5jt>® ^>^;V7^ F (3-067)0 

25 3-003 t HI^^ btM bfc(82%) 0 

e) 1 -73- fr- 2 V - 5 - 7 x. — JU- 1 , 2-S>kl*ntrU$>>-3- 

*;i/3l?>K <>^;V7 5. t* (3-068) 
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1 - 7 <?•))/ - 5- 3— F-2 - jT+V - 1, 2-ybFDlf'J^>-3-AJV 
si? > S ^>^;i/7? F (3-067)(100 mg) CDDMF (2.0 mL)f t , M & *C 
Pd(PPh 3 ) 4 (20 mg), 7 ^-;i/7^r>^(89 mg)S V 2 Mj^i? * 'J ^7 A (0.24 

M&Tk, fig ft ft ^**>* A bfco MMM 

-fe h >=7/l)tfI Is 1 -/f;i/-2-*^rV-5-7x^;V-l , 
D b° U y > - 3 - *;V/Jt >It H (3-068)(77 mg, 88%)% ffl *fc«HC t 

10 b T f# 7c o 

f) 1 - -mi/- 2 ~;T3r V - 5 - 7 :c = /l/:E.^-n;]/- 1 , 2 - 5> t K D \f 0 V 
>- 3 -33 ^>^^7 5 F(3-069)©M 

1 - -79- )\/ - 5 - 3 — F - 2 - # # V - 1 , 2 - $> b K n If U > - 3 - * ;v 
^>^;V75 H (3-067)(78 mg) © D M F (2.0 mL) gSC, §fit 
15 PdCl 2 (PPh 3 ) 2 (15 mg), 7x-A7^f l/>(89 mg) s Cul (11 mg), SVh 1 ^ 

20 x>/7t h >=7/l)^iSt§ Z. tlz£ D 1 -:7 2 -tf-dpy- 5 -7 = 

= jl/xf 1 , 2-ytFDK'jy>-3 -ij)V^>Wt ^>¥)V7 % F (3- 
068)(65 mg, 89%) SSttftRJ: ItHfeo 
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a) (2-7*nt7i^f^) - n > ^ ^<^;V^^-? 
;V(3-101-01)<D-&fig 

2-034-02 tmU^ U-C&m bfe(59%) 0 
5 *H NMR (300 MHz, CDC1 8 ): 6 3.25 (t, </ = 7.2 Hz, 2H), 3.93 (s, 3H), 4.23 (t, J = 
7.2 Hz, 2H), 6.09 (t, J= 7.5 Hz, 1H), 7.08-7.23 (m, 4H), 7.56 (dd, J= 8.1, 2.1 Hz, 
1H), 8.15 (dd, J= 7.5, 2.4 Hz, 1H). 

b) 4-t^V-6, F [2, 1, a] -fy*;9>-3-A 

^ ^;v^^^;v(3-ioi-02)©-^m 

10 1-018-01 i: Mfc bt^ b/fe(42%) 0 

X H NMR (300 MHz, CDC1 3 ): 5 3.01 (t, = 6.7 Hz, 2H), 3.93 (s, 3H), 4.35 (t, J 
=6.7 Hz, 2H), 6.76 (d, J= 7.6 Hz, 1H), 7.32 (dd, J= 7.3, 1.2 Hz, 1H), 7.39 (ddd, 
J= 7.6, 7.3, 1.5 Hz, 1H), 7.46 (ddd, J= 7.9, 7.6, 1.2 Hz, 1H), 7.78 (dd, J = 7.9, 
1.5 Hz, 1H), 8.25 (d, J= 7.6 Hz, 1H). 

15 c ) 4-t^V-6, H [ 2 , 1 , a ] ^V^;'J>-3-AM 

> 1^(3-101-03)© 

4 _ ^ ^ y _ 6 , 7 _ y t H □ t° 1) F [ 2 , 1 , a]-fVt;iJ>-3-AJV#> 
£ pt^^x.^5 1 ;V(3-101-02)(252 mg)©^*^"9->(2.0mL)^SflJct N MWn.~£ 2N 

*»-fb^- b u ^ A*is«(2.o mL)*jnA&o n^rasm^ as«^x-r;i/t 
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7 -S>fc K O \f "J K C 2 , 1, a]^V^;V>-3 - * > &<3-101-03)(209 
mg, 88%) & fife III bT#7c 0 

X H NMR (300 MHz, CDC1 3 ): 6 3.10 (t, </ = 6.7 Hz, 2H), 4.42 (t, J= 6.7 Hz, 2H), 
7.05 (d, J= 7.6 Hz, 1H), 7.36 (d, J= 7.3 Hz, 1H), 7.41-7.56 (m, 2H), 7.84 (d, J = 
5 7.3 Hz, 1H), 8.56 (d, J= 7.6 Hz, 1H), 14.40 (s, 1H). 

d) 4 - it * V - 6 , 7-ytFDlf ij F [ 2 , 1, a] -fy#;<J>-3-4 
? ^^^T ^ M3- 101) 
4 - # dp V> - 6 , F [ 2 , l , a] ^ 'J > - 3 - 

#>l(3-101-03)(76 mg)©D M F(2.0mL)f it, 1 - x. <f- )V - 3 - (3 

10 -^^?;V7 3; 7 7DK^) 5- l*tt»tt(EDC, 83mg), 

i/^y^b |J7 V — ;V (HOBt, 58 mg) s 11/71^^ > (80 mg) £ in A. 7c o 

15 &ixfeffi«Sa*IUiSS b-ts 4-**V-6, 7 t K D b 'J H [ 2 , 1, a] 
4 U >- 3 7 ^^^;i/T 5: H(3-101)(84 mg, 74%)£ft^$g 



„„„ i) SOCI 2 , DMF (cat.) 

Me0 2 C^^^ Na oH a n. H °2 C -^^> toluene / ^ 



rT^I NaOH aq. , ^^1^1 




ii) Phenethylamine H 
Lu ~ 'n'-Bu C H 2 CI 2 MQ2 <T\ 

20 1-015-O2 4-002-01 



n-Bu 



a) 1 2 -fr^y - 1 , 2, 5, 6, 7, 8 - -\ 3p+>- b K D ^ J V > 

- 3 -#;)/^>i?<4-002-01) 

1 -y^;V- 2 -^-df- y - 1 , 2, 5, 6, 7, ij>- 
3 -*;V4?>^p< ^-;Vai^?;V(l-015-02)(263 mg, 1 mmol)tx^ J — ;V(6 mL) 
25 tif b 7j<^ib-7- b U * A*$8*ft(2M, 0.6 mL, 1.2 mmol)&At]X^ ^^"tr 3 0 
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M7kmm^y**s*&-e&mvm}£mm b£ Q nz>ftfcmm&mm%^ 

feUISIlbs 1-7^^-2-^^7-1, 2, 5, 6, 7, PD 
5 *J U >- 3 -#;i/^>K(4-002-01)(220 mg, 88%)& fi-feM^i: Itffco 

*H NMR (300 MHz, CDC1 3 ): 5 1.00 (t, e/= 7.5 Hz, 3H), 1.46 (sextet, J= 7.5 Hz, 
2H), 1.68-1.73 (m, 2H), 1.77 (quint, J = 6.0 Hz, 2H), 1.92 (quint, J = 6.0 Hz, 
2H), 2.65 (t, J= 6.0 Hz, 2H), 2.80 (t, J= 6.0 Hz, 2H), 4.10 (t, J= 7.8 Hz, 2H), 
8.22 (s, 1H), 14.82 (s, 1H). 
10 b) 1 - 7*f-;V-2-^^rV- 1 , 2, 5, 6, 7, 8 - AJfitt f D + ; ij > 
-3-#;i/^>it 7 i^^^T ^ ^(4-002) CD -^r^ 

l-7^;V-2-t^rV-l, 2, 5, 6, 7, k F D ij >- 

3 It (4-002-01) (100 mg, 0.38 mmol)& b JV3L>(10 mL)t^g| I, M 

Ib^X-JV (83 fiL, 1.14 mmol)fc«!lt0DMF§iPi, 7 5 °C T 3 O^ii 
15 W bfeo H/M^M-M-ft Is 3M£^b.*^U>(5mL)«JSL7c^s 7x^ 
5 >(143 jxL, 1.14mmol)§»iSfif 1 0 bfco RJBMfc 1 Nil 

4— (hJVx>/»lxf;i,)ttli b. «§g bT 1 - ^ 

20 ;V-2-t^V - 1, 2, 5, 6, 7, FD*; 'J V- 3 - 

>lt F(4-002)(100 mg, 74%)£ i: b T f# fc o 

*H NMR (300 MHz, CDC1 3 ): 6 0.99 (t, J= 7.5 Hz, 3H), 1.45 (sextet, J= 7.5 Hz, 
2H), 1.63 (quint, J= 7.5 Hz, 2H), 1.74 (quint, J= 6.0 Hz, 2H), 1.88 (quint, J = 
6.0 Hz, 2H), 2.62 (t, J= 6.0 Hz, 2H), 2.74 (t, J= 6.0 Hz, 2H), 2.93 (t, J= 7.8 Hz, 
25 2H), 3.66 (dt, J= 9.0 Hz, 6.0 Hz, 2H), 4.03 (t, J= 7.8 Hz, 2H), 7.20-7.33 (m, 
5H), 8.25 (s, 1H), 10.05 (brt, J= 6.0 Hz, 1H). 
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4-501-01 



CH(OMe) 2 NMe 2 ^ 
DMF 



NC ^V^On-Bul/ 



KOH aq. 



HO s C 



EtOH-H 2 0 




NaH 



DMF 



i) SOCI 2 / DMF (cat.) 
CH 2 CI 2 

ii) Benzylamine 
CH 2 C1 2 




4-501-05 



4-501 



a) 3-^Dn-2-->^D^s^r-fe>-l - * > (4-501-03)0 

1 , 3 - is? D -^dpi^ > >(4-501-01)(8.72 g, 77.6 mmol)t J^-fb * ^ b > 
5 (400 mL)CiSbs # > X )l> * - JV ? D y F (6 mL, 77.6 mmol) £ * U •> 
A(32 g, 232 mmoDSiP^s S^T- 2 mMMW b fe o KJ»« « ^ ^ b >(1.4 L) 
fc*(400 mL)© in t«H*fiWft**(400mL)Tja^«N 

£/ £ At'M b^SA 5 300 mLC&^J-eiffililfeo £©p< 
5/ V— h fc(V)(DM.ib* 3- b yy&W.temih'O P ft h l> ^^)VT t> A (25 g, 

10 110 mmol) D>h 'j7;Vt'J H :t 5^ ;V ^ — "r )V 3 >7Vy^ 7; (1.9 mL, 15.4 
mmol)Sint, ^STf 1 - 5 B#HSi# b ife o & «Hb * ^ 1/ >(0.8 L)^7J<(400 

mL)©M^mfc*n7t^M bs %««§ISfn^±l7jC(400 mDta^ts £H7J<MV 

AT-^i^ b«£E*as bfco f u dt b ^ 7 -r 

— ( h )V 31 >/S^^3i^-;V)fc-ClSM lt3-^DD-2-i/^DA + -ir>- 1 - 
15 #>(4-501-08)(7.24 g, 72%) & St 6 $44*315 H i: bT»fco 

X H NMR (300 MHz, CDC1 3 ): 6 2.09 (quint, J= 6.0 Hz, 2H), 2.40 (t, J= 6.6 Hz, 
2H), 2.69 (td, J= 6.0 Hz, 1.5 Hz, 2H), 6.23 (t, J= 1.5 Hz, 1H). 

b) 3 -2/ TV T-fe^ $ K- 2 D^^-fe>- 1 - (4-501-04)© £-J$ 
2-i/777tn K(4.42 g, 52.8 mmol)&S>^7-f A (50 mL)fcigJ§f b. 6 
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0 %7kmib± h V A(2.1 g, 52.8 mmol)%mZmW£ 5 ^ifcb < b & o H 

fSMK: 3-^Dn-2-S^^D^,^-fe> - 1- -& >(4-501-03)(6.24 g, 48 mmol) 
®^^7^Aiil(60 mL)§i^ti!iDi, SSf 2 . 5 B$F«# b. $^i:2- 
i'/; T-fe^ 5 K (1.6 g, 19.2 mmol) £ 6 0 %7kmftj- h V t? A (0.76 g, 19.2 
5 mmol)§J)Pil^f 1 . 5IHP«#bfeo MJ5S*t 1 NI1(100 mL)§ JlOiii 
^^;i/(300 mL)f|a]bfeo 7j<e«$ 5. K^^T-iiDf bfe^, ff^Ji ^ ;V (300 

10 - 1 >(4-501-04)(6.5 g, 76%) £ £ bT?#fco 

X H NMR (300 MHz, c? r DMSO) : 6 1.71 (quint, J= 6.0 Hz, 2H), 1.79 (quint, J" = 
6.0 Hz, 2H), 2.78 (t, J= 6.0 Hz, 2H), 5.90 (s, 1H), 6.90 (s, 1H), 11.16 (brd, J = 
1.5 Hz, 2H). 

c) 3, 8-^**7-2, 3, 5, 6, 7, 8 - A^itt Fn^ y + y ij >- 

15 4 -3b;i/3tf— MJ ;i/(7-010)©-£-J& 

3-^7;7ir^ K-2-i>^D^s^-fe> - 1- ;t > (4-501-04)(1.25 g, 7 
mmol)SDMF(25mL)Ci»UN J N ' - ^^f /VJ|\/VA7 5. Fi>^?;i/7t^ 
— ^(1.1 mL, 8.4 mmol)^An^.^S-e 7 0 mfflMlft b o MjSiK: 1 N J«(100 
mL)^iPx.S^^^^;K300 mD^ffitm bfeo 7K®« £ 5» fc^^T'^lff b fe^. * 

20 ^^^;l/(300mL)^fflffi, Jl « £~ b X M&m M V ? * ^ A T? b MBE 
miSbfco ff6ftfeiItt»«*J";AWn7b^57-f - (>;i/ji>/gf 
ix^;V)tTlML. h^x>fr6Si|Ut3, 8-J?t*y-2, 3,5, 
6, 7, 8 - ^^Ftt h'D-f V*; 'J >-4-AJV# - h 'J;V (7-010)(0.92 g, 

25 X H NMR (300 MHz, CDC1 8 + (a small amount of CD 3 OD)) : 6 2.17 (quint, J= 6.3 
Hz, 2H), 2.63 (t, J= 6.3 Hz, 2H), 3.09 (t, J= 6.3 Hz, 2H), 8.34 (s, 1H). 

d) 2--7^;V-3, 8-S?**V-2, 3, 5, 6, 7, 8-^^i7"kKD^ 
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y >- 4 h u ;i/ (7- on) 

3 3 8 - S> a* * V - 2 , 3, 5, 6, 7, S-'v^t't HD^V^y U>-4 
-^;V5^- h i) ;i/(7-010)(770 mg, 4.1 mmol)$DMF(15 mL)t?§^bs 1-3 
— F "7$ >(0.51 mL, 4.5 mmol) t 6 0 %7KMihir V D >> A (180 mg, 4.5 mmol)4 
5 iP^s SIt3eiiH$bfc. 1 N#tt»<60 mL)*jD*.ffl£tt;n^;i/ 

(150 mDttfflts IS (50 mL)T?8fei$K S/ >> b 

ai^;V)^Tlf M bs 2-7*f^-3, 8-^*^rV-2, 3, 5, 6, 7, 8- 
HO'fV*; U >-4-*;V^^h 'J ;V(7-011)(610 mg, 61%)& Sfe^g 

10 B H B tltilfeo 

X H NMR (300 MHz, CDC1 3 ): 5 0.97 (t, J= 7.5 Hz, 3H), 1.38 (sextet, J= 7.5 Hz, 
2H), 1.76 (quint, J= 7.5 Hz, 2H), 2.15 (quint, J= 6.3 Hz, 2H), 2.61 (t, J= 6.3 
Hz, 2H), 3.06 (t, J= 6.3 Hz, 2H), 4.03 (t, J= 7.5 Hz, 2H), 8.39 (s, 1H). 
e) 2-7*f;V-3-*^V-2 ) 3, 5, 6, 7, 8 - A^ft b*n^f V^^'J 

15 > - 4 - h o ;i/ (7-012) cd ^r^; 

2-^;i/-3, 8 -f**y-2, 3, 5, 6, 7, b*D-f V 

U > - 4 - b U ;V(7-011)(100 mg, 0.41 mmol)* T H F (7 mL)fci 

P Us sj?n> b >) 7;V*U ]« — ^;Vfl#:(0.21 mL, 1.64 mmol) tl7.kifi-fb 

i/77*7*tb iJH7A(90mg, 1.44 mmol)* AD ^ . MUt: 30 #RHii# b tz o M 
20 jS^Cfgfnj^^TK^^- h U >> A7jC^«(30mL)*in^s »^^^;V(60mL)l!tta5 

1, gSfn^^7K(30 mL)-e^fe#s »7k©iti?v^ A-e$g^ liffiil bfco 

f€ ^ttfeB^*^ U *^;V^7 D?^57^ -(f;i/x>/ftixf^)CT!I 
bs 2 3 -a-dfV - 2 , 3, 5, 6, 7, 8 -Adrft Fn^ 

U >- 4 h 0 ;i/(7-012)(70 mg, 74%)* fifeffr* £: bTt#7c 0 

25 X H NMR (300 MHz, CDC1 3 ): 5 0.96 (t, J"= 7.5 Hz, 3H), 1.37 (sextet, J= 7.5 Hz, 

2H), 1.67-1.86 (m, 6H), 2.54 (t, J= 6.3 Hz, 2H), 2.87 (t, J- 6.3 Hz, 2H), 3.93 (t, 

J= 7.5 Hz, 2H), 7.22 (s, 1H). 
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f ) 2 - 7^ ;i/ - 3 - V - 2 , 3, 5, 6, 7, Fn^ V^; 

U > - 4 (4-501-05) 

2 3 -Or* V - 2 , 3, 5, 6, 7, 8 - 's * it h F n v * J >J 

> - 4 - *;V/Jt— b i; ;V(7-012)(260 mg, 1.13 mmol) £ 7j< (6 mL)/x^ ^ — ;i/ 
5 (26 mL)fcig$f I, TkiHb* U <7A(444 mg, 7.91 mmol) £ #0 X 24 B$ F^P ikSt^ 

bfeo SJ&S«C&*#&. 2NI|(8mL)$»TLs M^;W70 mL)l!»tti^ 
&f TkSIt^ biEli L o & £ ^ * ^ > * & IS .1 

bt^ 2 3 -#3=- V - 2 , 3, 5, 6, 7, Kn^V + 

y U > - 4 -5f?;V^>It(4-501-05)(197 mg, 70%)& &&%£B>£ btifeo 
10 *H NMR (300 MHz, CDC1 3 ): 5 0.97 (t, J= 7.5 Hz, 3H), 1.37 (sextet, J= 7.5 Hz, 
2H), 1.70-1.82 (m, 6H), 2.56 (t, J= 6.0 Hz, 2H), 2.87 (t, J= 6.0 Hz, 2H), 3.95 (t, 
J= 7.5 Hz, 2H), 7.27 (s, 1H). 

g) 2-^^-3-**V-2, 3, 5, 6, 7, 

U >- 4 ^y^jvj? F (4-501)© -r-^; 

15 2-7*^^-3-^^7-2, 3, 5, 6, 7, 8 - * V t F n V df- y U 

> - 4 - >^(4-501-05)(5 mg, 0.02 mmol)£ F >(1 mL)lltfj? b, 
-fb^^-;i/(4.4 nL, 0.06 mmol)J:«li0DMF SiD *. N 7 5 °C 1! 3 0 frmmW 

bfco ^mm^mmmm b. M&^by ^b xim^tgi b&t, -<>^;i/ 

7? > (6.2 nL, 0.06 mmol)*ia^^^-e 1 0 ^P^«# bfeo MiSM C 1 Niggl 
20 (3mL)^in^ffm^^;K8mL)-eSiaim. ISSl^^7j<(4 mL)t ^StRMv 

— ( h ;i/x>/iixf-;V)CTM b. 2-7fJV-3-t^rV-2, 3, 5, 

6, 7 , 8 -^dpu-t F n >f v y >-4-*;i/Jt?>K ^>^;V75 F(4-50i) 

(5 mg, 74%) £ fi btflfeo 
25 ^-NMR (CDC1 3 , 300 MHz): 6 0.95 (t, J= 7.5 Hz, 3H), 1.37 (sextet, J= 7.5 Hz, 
2H), 1.66-1.77 (m, 6H), 2.57 (brt, J= 6.3 Hz, 2H), 3.27 (brt, J= 6.3 Hz, 2H), 
3.92 (t, J= 7.5 Hz, 2H), 4.60 (d, J= 5.7 Hz, 2H), 7.12 (s, 1H), 7.23-7.40 (m, 5H), 
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9.58 (brt, J= 5.7 Hz, 1H). 



H 

Me 



iY (Ph0)2P(o)N3 ^^°Y N y r Y 

0 <^ N A Me BnOH / Et 3 N O n X K A 

^Bu /1,4-Dioxane ° V 

5-017 nBu 



5-004-01 



R 

H 2 N^^Me ]| 
Pd-C/H 2 




TT 



MeOH O N Me Py. / THF , „ 

nBu CT^N^Me 

5-004-02 ^ _ ! RlI 

5-004 nBu 

5 a) 3 --<>y ^ y - l - 5 , 6-s^^;i/-2 

- tf >; H > (5-017) 

1-7*^;V 3-^;]/^^r^-5,6-^^ ^;V-2-t? 0 F >(5-004-01)(2.233g)£ S> ^" ^ 
>(50 mDCilU, hijiff7?>(4.2 mL), $m T 5^ 17 :n — ;i/ 7ft X 7ft >.) ;]/ 

7^F(2.4 mD^iini^ mmnm,*, 1 1 o°c*^ffenfii$tiofco sm 

Bimm%7k7k^iz&x b, fti^^;v;&^M7K^?t£;!jnx^ JgiioM^u fi 
W*iS*au tR«^ i iDfiH^HvT/;^ ^ &xi&MWl, Mff^*bfco#£tl 

fcg|^(3.56 g)£ is V il? 5A^DTh^77'f — (□— 7^ — # 5 A B, b ;i/ 

m >/T-fe b >(29:i))&mv 3-^>^;i/^-^-->*;v^-;i/T5y - 1 - -73- 
15 ;V-5, 6 2 - If y h* >(5-017)(2.477g, 75.4%) &M&%£mt LX 

WU& : 6 5 - 6 6 °C 

b) 3 - T ^ 7 - 1 - 79- )V - 5 , 6-^^;i/-2-t°UK> (5-004-02) © 

20 3 ^ J - 1 --?^)v- 5 , 6-s^^-;i/-2- 

t'J ft >(5-017)(2.487g)£p< $ J — ;V(25 mL) \Z. m M b 1 0°/ o /^^^AKl 

(373 mg)©7K(2.5mL)M^«*inx.An, Bffi K X ^«7S7U £ fx o tz » 4B§|iggU 
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^^;V-5, 6 2 -t: U b >(5-004-02)(1.438g, 97.8%) ^^^Sgll 

t vxntco 

m&: 9 4 - 9 7 °C 

5 *H NMR (300 MHz, CDC1 3 ): 5 0.97 (t, J" = 7.2 Hz, 3H), 1.37-1.49 (m, 2H), 
1.60-1.71 (m, 2H), 4.08 (d, J= 7.8 Hz, 2H), 6.42 (s, 1H). 

c) l-y^;i/-3- ( 4 - ^;i/*n^> s 3 4 ;v) 7U-5, 6-^^^;v-2 

- If U F > (5-004) 

3 _ T ^ y _ 1 _ ^ ;i/ - 5 , 6 - V * ?-)\> - 2 - Y. V K >(5-004-02) (117 
10 mg)t tf U 5> >(1 mL)fcii bs MHtM$t4K *MjfT> 4 - 7JU*W<> V" 
>f D U F (0.08 mL)fflr h 7 t F n 7 7 >(1 mL)itS 10 ^T-^T Is €■ © 

■7^^^^At*|21tx SfcJEgSb&o f#&ftfc^IIMiS(202mg)£tM'fb^^ 

15 w > n-^^i?->-eMII£m^ fttfi«l-4*£<z> i-^^;i/-3- (4-^;v^-n 

^>VW;V) 7U-5, 6 - 2 - t? U b* >(5-004)(103 mg, 54.2%) 

% n it o 

JttjS 1 2 9 - 1 3 0 °C 
20 Hffi^iJT 



a ) 4 - (^>Vt^ii-V'-iV-2-^^^^^) - l- ^>^;i/-3-^hdf. 
i/-5, H— W 5?>- 2 - (5-018) 

2 -7*Dt7x-JH Vi'T^ 1 — b (80 mg)^r ^7tFD77>(2 mL)t $g 
25 Sbim^ 3-7U-l-7"f-il/-5, 6-i?^^;V-2 




nBu 



5-004-02 



